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PREFACE 

This manual is a compilation of tables and charts which are used in field computations of astronomical 
observations by the field artillery. These tables and charts are compiled and provided by the Astronomical 
Applications Department, US Naval Observatory H. M. Nautical Almanac Office, Royal Greenwich 
Observatory; and National Oceanic Atmospheric Administration. 

This manual reflects the update of data to encompass the years 1993 through 1997. It is designed to be 
used in conjunction with FM 6-2, Field Artillery Survey. 

The proponent of this publication is HQ TRADOC. Send comments and recommendations on DA Form 
2028 (Recommended Changes to Publications and Blank Forms) directly to: 

Commandant 

US Army Field Artillery School 

ATTN: ATSF-DD 

Fort Sill, Oklahoma 73503-5600 
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CHAPTER 1 
INTRODUCTION 



1-1. PURPOSE AND SCOPE 

a. This manual is a compilation of tables and charts for use 
in computing astronomical azimuths for the field artillery. 
These tables and charts are used for computing azimuth of 
the Sun or selected stars by either the altitude or Artillery 
Astronomic Observation method. Special tables (Tables 12 
through lie), which are tabular methods of computing 
Polaris, are included for a rapid computation of a Polaris 
azimuth. Tables and charts are also included to correct 
astronomic azimuth to grid azimuth and to extend azimuth by 
simultaneous observation. 



b. Data contained in Tables 2a, 2b, 2c, 2d, 2e, 10a(l), 
10a(2) 10a(3), 10a(4), 10a(5), 10b(l), 10b(2), 10b(3), 
10b(4), 10b(5), 11a, lib, lie, lid, lie, 12a, 12b, 12c, 12d, 
and 12e are current only for the years in which the manual 
is effective. 

1-2. DESCRIPTION OF TABLES AND CHARTS 

This manual is intended to be used as a companion 
publication to FM 6-2, Field Artillery Survey. Details on 
the computation of astronomical azimuth and the use of 
these tables and charts are contained in FM 6-2. 
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CHAPTER 2 

ASTRONOMICAL TABLES AND CHARTS 

Table la. Astronomic refraction corrected for temperature (degrees) 

TO BE SUBTRACTED FROM OBSERVED ALTITUDE OF SUN OR STAR 

(Use values of observed altitude and temperature nearest the values tabulated as arguments.) 



Observed 
Altitude 



Temperature °F 



-30 



-20 



-10 



+10 



+20 



+30 



+40 



+50 



+60 



+70 



+80 



+90 



+100 



+110 



+120 



+130 



00 00 
20 
40 

0100 
20 
40 

02 00 
20 
40 

03 00 
20 
40 

04 00 
20 
40 

05 00 
20 
40 

06 00 
20 
40 

07 00 
20 
40 

08 00 
20 
40 

09 00 
20 
40 

10 00 
20 
40 

1100 
20 
40 

12 00 
20 
40 



40-43 
35-57 
32-00 

28-42 
25-55 
23-34 

21-32 
19-48 
18-17 

16-57 
15-47 
14-45 

13-50 
13-01 
12-17 

11-38 
11-02 
10-29 

09-59 
09-32 
09-07 

08-43 
08-22 
08-02 

07-44 
07-27 
07-11 

06-56 
06-42 
06-29 

06-16 
06-05 
05-54 

05-43 
05-34 
05-24 

05-15 
05-07 
04-59 



39-45 
35-06 
31-15 

28-01 
25-19 
23-00 

21-02 
19-20 
17-51 

16-33 
15-25 

14-25 

13-31 
12-43 
12-00 

11-21 
10-46 
10-14 

09-45 
09-18 
08-54 

08-31 
08-10 
07-51 

07-33 
07-16 
07-01 

06-46 
06-32 
06-19 

06-07 
05-56 
05-45 

05-35 
05-26 
05-17 

05-08 
05-00 
04-52 



38-53 
34-20 
30-34 

27-25 
24-46 
22-31 

20-35 
18-54 
17-28 

16-12 
15-05 
14-06 

13-13 
12-26 
11-44 

11-07 
10-32 
10-01 

09-32 
09-06 
08-42 

08-20 
08-00 
07-41 

07-23 
07-07 
06-52 

06-37 
06-24 
06-11 

06-00 
05-48 
05-38 

05-28 
05-19 
05-10 

05-01 
04-53 
04-46 



38-02 
33-35 
29-54 

26-49 
24-13 
22-01 

20-07 
18-29 
17-05 

15-50 
14-45 
13-47 

12-56 
12-10 
11-29 

10-52 
10-18 
09-48 

09-20 
08-54 
08-31 

08-09 
07-49 
07-31 

07-13 
06-57 
06-42 

06-28 
06-15 
06-03 

05-52 
05-41 
05-30 

05-21 
05-12 
05-03 

04-55 
04-47 
04-39 



37-15 
32-53 
29-16 

26-15 
23-43 
21-33 

19-42 
18-06 
16-43 

15-30 
14-27 
13-30 

12-40 
11-55 
11-14 

10-38 
10-05 
09-35 

09-08 
08-43 
08-20 

07-59 
07-39 
07-21 

07-04 
06-49 
06-34 

06-20 
06-08 
05-56 

05-44 
05-34 
05-24 

05-14 
05-05 
04-57 

04-49 
04-41 
04-34 



36-27 
32-11 
28-39 

25-42 
23-13 
21-06 

19-17 
17-43 
16-22 

15-11 
14-08 
13-13 

12-24 
11-40 
11-00 

10-25 
09-53 
09-23 

08-56 
08-32 
08-09 

07-49 
07-30 
07-12 

06-55 
06-40 
06-26 

06-12 
06-00 
05-48 

05-37 
05-27 
05-17 

05-07 
04-59 
04-50 

04-42 
04-35 
04-28 



35-44 
31-33 
28-05 

25-12 
22-45 
20-41 

18-54 
17-22 
16-03 

14-53 
13-51 
12-57 

12-09 
11-26 
10-47 

10-13 
09-41 
09-12 

08-46 
08-22 
08-00 

07-39 
07-21 
07-03 

06-47 
06-32 
06-18 

06-05 
05-53 
05-41 

05-30 
05-20 
05-10 

05-01 
04-53 
04-45 

04-37 
04-30 
04-21 



35-01 
30-55 
27-31 

24-41 
22-18 
20-16 

18-31 
17-01 
15-43 

14-35 
13-35 
12-42 

11-54 
11-12 
10-34 

10-00 
09-29 
09-01 

08-35 
08-12 
07-50 

07-30 
07-12 
06-55 

06-39 
06-24 
06-10 

05-58 
05-46 
05-34 

05-24 
05-14 
05-04 

04-55 
04-47 
04-39 

04-31 
04-24 
04-17 



33-40 
29-44 
26-28 

23-44 
21-26 
19-29 

17-49 
16-22 
15-07 

14-01 
13-04 
12-12 

11-27 
10-46 
10-10 

09-37 
09-07 
08-40 

08-16 
07-53 
07-32 

07-13 
06-55 
06-39 

06-24 
06-09 
05-56 

05-44 
05-32 
05-21 

05-11 
05-02 
04-53 

04-44 
04-36 
04-28 

04-21 
04-14 
04-07 



33-01 
29-09 
25-57 

23-17 
21-02 
19-07 

17-28 
16-03 
14-50 

13-45 
12-48 
11-58 

11-14 
10-34 
09-58 

09-26 
08-57 
08-30 

08-06 
07-44 
07-23 

07-05 
06-47 
06-31 

06-16 
06-02 
05-49 

05-37 
05-26 
05-15 

05-05 
04-56 
04-47 

04-39 
04-31 
04-23 

04-16 
04-09 
04-03 



32-26 
28-38 
25-30 

22-52 
20-39 
18-46 

17-10 
15-46 
14-34 

13-30 
12-35 
11-46 

11-02 
10-23 
09-47 

09-16 
08-47 
08-21 

07-57 
07-35 
07-16 

06-57 
06-40 
06-24 

06-10 
05-56 
05-43 

05-31 
05-20 
05-10 

05-00 
04-51 
04-42 

04-34 
04-26 
04-18 

04-11 
04-05 
03-58 



31-51 
28-07 
25-02 

22-27 
20-17 
18-26 

16-51 
15-29 
14-18 

13-16 
12-21 
11-33 

10-50 
10-11 
09-37 

09-06 
08-38 
08-12 

07-49 
07-27 
07-08 

06-50 
06-33 
06-17 

06-03 
05-49 
05-37 

05-25 
05-14 
05-04 

04-54 
04-45 
04-37 

04-29 
04-21 
04-14 

04-07 
04-00 
03-54 



31-36 
27-37 
24-35 

22-03 
19-55 
18-06 

16-33 
15-12 
14-02 

13-01 
12-08 
11-20 

10-38 
10-00 
09-26 

08-56 
08-28 
08-03 

07-40 
07-19 
07-00 

06-42 
06-26 
06-10 

05-56 
05-43 
05-31 

05-19 
05-08 
04-59 

04-49 
04-40 
04-32 

04-24 
04-16 
04-09 

04-02 
03-56 
03-50 



30-43 
27-07 
24-09 

21-40 
19-44 
17-47 

16-15 
14-56 
13-48 

12-48 
11-55 
11-08 

10-27 
09-50 
09-16 

08-47 
08-19 
07-55 

07-32 
07-11 
06-53 

06-35 
06-19 
06-04 

05-50 
05-37 
05-25 

05-14 
05-03 
04-53 

04-44 
04-35 
04-27 

04-19 
04-12 
04-05 

03-58 
03-52 
03-46 



30-14 
26-42 
23-46 

21-19 
19-15 
17-30 

16-00 
14-42 
13-35 

12-36 
11-44 
10-58 

10-17 
09-40 
09-08 

08-38 
08-12 
07-47 

07-25 
07-05 
06-46 

06-29 
06-13 
05-58 

05-45 
05-32 
05-20 

05-09 
04-58 
04-49 

04-40 
04-31 
04-23 

04-15 
04-08 
04-01 

03-54 
03-48 
03-42 



29-46 
26-17 
23-23 

20-59 
18-57 
17-13 

15-45 
14-28 
13-22 

12-24 
11-32 
10-47 

10-07 
09-31 
08-59 

08-30 
08-04 
07-40 

07-18 
06-58 
06-40 

06-23 
06-07 
05-53 

05-39 
05-27 
05-15 

05-04 
04-54 
04-44 

04-35 
04-27 
04-19 

04-11 
04-04 
03-57 

03-51 
03-44 
03-39 
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Table la. Astronomic refraction corrected for temperature (degrees) - continued 



Observed 
Altitude 



13 00 
20 
40 

14 00 
20 
40 

15 00 
20 
40 

16 00 
20 
40 

17 00 
20 
40 

18 00 
20 
40 

19 00 
20 
40 

20 00 
20 
40 

2100 
20 
40 

22 00 
20 
40 

23 00 
20 
40 

24 00 
20 
40 

25 00 
20 
40 

26 00 
20 
40 

27 00 
20 

-Hi 



Temperature °F 



-30 



04-51 
04-44 
04-37 

04-31 
04-24 
04-18 

04-12 
04-07 
04-01 

03-56 
03-51 
03-47 

03-42 
03-38 
03-33 

03-29 
03-25 
03-21 

03-18 
03-14 
03-10 



-20 



04-45 
04-37 
04-31 

04-24 
04-18 
04-12 

04-06 
04-01 
03-56 

03-51 
03-46 
03-41 



-10 



04-38 
04-31 
04-25 



04-32 
04-25 
04-19 



04-19 04-13 



+10 



04-12 
04-07 

04-01 
03-56 
03-51 

03-46 
03-41 
03-36 



03-37 03-32 
03-32 03-28 
03-28 03-24 



03-24 
03-20 
03-17 

03-13 
03-09 
03-06 



03-07 03-03 



03-04 
03-01 

02-58 
02-55 
02-52 

02-49 
02-46 
02-43 

02-41 
02-38 
02-36 

02-33 
02-31 
02-29 

02-26 
02-24 
02-22 

02-20 
02-18 
02-16 



02-59 
02-56 

02-53 
02-50 
02-48 

02-45 
02-42 
02-40 

02-37 
02-34 
02-32 

02-30 
02-28 
02-25 

02-23 
02-21 
02-19 

02-17 
02-15 
02-13 



04-07 
04-01 

03-56 
03-51 
03-46 

03-41 
03-36 
03-32 

03-27 
03-23 
03-19 

03-15 
03-12 
03-08 

03-05 
03-01 
02-58 

02-55 
02-52 
02-53 02-49 



03-20 
03-16 
03-12 

03-09 
03-05 
03-02 

02-59 
02-56 



02-14 02-11 
02-12 02-09 
02-10 02-07 



02-50 
02-47 
02-44 

02-41 
02-39 
02-36 

02-34 
02=31 
02-29 

02-26 
02-24 
02-22 

02-20 
02-18 
02-16 

02-14 
02-12 
02-10 

02-08 
02-06 
02-05 



02-46 
02-43 
02-40 

02-38 
02-35 
02-33 

02-30 
02-28 
02-26 

02-23 
02-21 
02-19 

02-17 
02-15 
02-13 

02-11 
02-09 
02-07 

02-05 
02-04 
02-02 



04-27 
04-20 
04-14 

04-08 
04-02 
03-56 

03-51 
03-46 
03-41 

03-36 
03-32 
03-27 

03-23 
03-19 
03-15 

03-11 
03-08 
03-04 

03-01 
02-58 
02-54 

02-51 
02-48 
02-45 

02-42 
02-40 
02-37 

02-34 
02-32 
02-30 

02-27 
02-25 
02-23 

02-20 
02-18 
02-16 

02-14 
02-12 
02-10 

02-08 
02-06 
02-05 

02-03 
02-01 
01-59 



+20 



04-21 
04-14 
04-08 

04-02 
03-57 
03-51 

03-46 
03-41 
03-36 



+30 



04-16 
04-09 
04-03 



+40 



04-11 
04-04 
03-58 



+50 



03-58 03-53 



03-52 
03-47 

03-42 
03-37 
03-32 



03-32 03-27 
03-27 03-23 
03-23 03-19 



03-19 
03-15 
03-11 

03-07 
03-04 
03-00 

02-57 
02-54 
02-51 

02-48 
02-45 
02-42 

02-39 
02-36 
02-34 

02-31 
02-29 



03-15 
03-11 
03-07 

03-04 
03-00 
02-57 

02-53 
02-50 
02-47 



03-47 
03-41 

03-37 
03-32 
03-28 

03-23 
03-19 
03-15 

03-11 
03-07 
03-03 

03-00 
02-56 
02-53 

02-50 
02-47 
02-44 



02-44 02-41 
02-41 02-38 
02-39 02-35 



02-36 
02-33 
02-31 

02-28 
02-26 



02-26 02-23 



02-24 
02-22 
02-20 

02-17 
02-15 
02-13 

02-11 
02-09 
02-07 

02-06 
02-04 
02-02 

02-00 
01-59 
01-57 



02-21 
02-19 
02-17 

02-15 
02-13 
02-11 

02-09 
02-07 
02-05 

02-03 
02-01 
02-00 

01-58 
01-56 
01-55 



02-33 
02-30 
02-28 

02-25 
02-23 
02-21 

02-18 
02-16 
02-14 

02-12 
02-10 
02-08 

02-06 
02-04 
02-02 

02-01 
01-59 
01-57 

01-55 
01-54 
01-52 



04-06 
04-00 
03-54 

03-48 
03-43 
03-38 

03-33 
03-28 
03-24 

03-19 
03-15 
03-11 

03-07 
03-03 
03-00 

02-56 
02-53 
02-50 

02-47 
02-44 
02-41 

02-38 
02-35 
02-32 

02-30 
02-27 
02-25 

02-22 
02-20 
02-18 

02-16 
02-13 
02-11 

02-09 
02-07 
02-05 

02-04 
02-02 
02-00 

01-58 
01-56 
01-55 

01-53 
01-52 
01-50 



+60 



04-01 
03-55 
03-49 

03-44 
03-39 
03-34 

03-29 
03-24 
03-20 

03-15 
03-12 
03-07 

03-04 
03-00 
02-56 

02-53 
02-50 
02-46 

02-43 
02-40 
02-38 

02-35 
02-32 



+70 



03-56 
03-50 
03-45 



+80 



03-52 
03-46 
03-41 



+90 



03-40 03-36 
03-34 03-31 
03-29 03-26 



02-29 02-27 



02-27 
02-24 
02-22 

02-20 
02-17 
02-15 

02-13 
02-11 
02-09 

02-07 
02-05 
02-03 

02-01 
02-00 
01-58 

01-56 
01-54 
01-53 

01-51 
01-49 



03-25 
03-20 
03-16 

03-12 
03-08 
03-04 

03-00 
02-56 
02-53 

02-50 
02-46 
02-43 

02-40 
02-37 
02-34 

02-32 
02-29 



02-24 
02-22 
02-19 

02-17 
02-15 
02-13 

02-10 
02-08 
02-06 

02*04 
02-03 
02-01 

01-59 
01-57 
01-55 

01-54 
01-52 
01-50 

01-49 
01-47 



J_ 



01-48 01-46 



03-21 
03-17 
03-12 

03-08 
03-04 
03-00 

02-57 
02-53 
02-50 

02-47 
02-43 
02-40 

02-37 
02-35 
02-32 

02-29 
02-26 



03-48 
03-42 
03-37 

03-32 
03-27 
03-22 

03-17 
03-13 
03=09 

03-05 
03-01 
02-57 

02-54 
02-50 
02-47 

02-44 
02-41 
02-37 

02-35 
02-32 
02-29 



+100 



03-44 
03-38 
03-33 

03-28 
03-23 
03-18 

03-14 
03-10 
03-05 



+110 



03-40 
03-34 
03-29 



+120 



03-36 
03-31 
03-26 



+130 



03-24 03-21 
03-19 03-16 
03-15 03-12 



03-10 
03-06 
03-02 



03-01 02-58 
02-58 02-55 
02-54 02-51 



02-51 
02-47 
02-44 

02-41 
02-38 
02-35 

02-32 
02-29 
02-26 



02-24 02-21 



02-21 
02-19 
02-17 

02-14 
02-12 
02-10 

02-08 
02-06 
02-04 

02-02 
02-00 
01-59 

01-57 
01-55 
01-53 

01-52 
01-50 
01-48 

01-47 
01-45 
01-44 



02-26 02-24 
02-24 02-21 



02-19 
02-17 
02-14 

02-12 
02-10 
02-08 

02-06 
02-04 
02-02 

02-00 
01-58 
01-56 

01-55 
01-53 
01-51 

01-50 
01-48 
01-47 

01-45 
01-44 
01-42 



02-19 

02-16 
02-14 
02-12 



02-48 
02-44 
02-41 

02-38 
02-35 
02-32 

02-29 
02-26 
02-24 

02-21 
02-19 
02-16 

02-14 
02-12 
02-10 



02-10 02-07 
02-08 02-05 
02-06 02-03 



02-04 
02-02 
02-00 

01-58 
01-56 
01-54 

01-53 
01-51 
01-49 

01-48 
01-46 
01-45 

01-43 
01-42 
01-40 



02-01 
01-59 
01-58 

01-56 
01-54 
01-52 

01-51 
01-49 
01-47 

01-46 
01-44 



03-07 
03-03 
02=59 

02-55 
02-52 
02-48 

02-45 
02-42 
02-38 

02-35 
02-32 
02-30 

02-27 
02-24 
02-21 

02-19 
02-17 
02-14 

02-12 
02-10 
02-07 

02-05 
02-03 
02-01 

01-59 
01-58 
01-56 

01-54 
01-52 
01-50 

01-49 
01-47 
01-46 

01-44 
01-43 



01-43 01-41 



01-41 
01-40 
01-38 



01-40 
01-38 
01-37 



03-33 
03-27 
03-23 

03-19 
03-13 
03-09 

03-04 
03-00 
02-57 

02-53 
02-49 
02-46 

02-42 
02-39 
02-36 

02-33 
02-30 
02-27 

02-24 
02-22 
02-19 

02-17 
02-14 
02-12 

02-10 
02-08 
02-05 

02-03 
02-01 
01-59 

01-58 
01-56 
01-54 

01-52 
01-50 
01-49 

01-47 
01-46 
01-44 

01-42 
01-41 
01-40 

01-38 
01-37 
01-35 
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Table la. Astronomic refraction corrected for temperature (degrees) - continued 



Observed 
Altitude 



Temperature °F 



-30 



-20 



-10 



+10 



+20 



+30 



+40 



+50 



+60 



+70 



+80 



+90 



+100 



+110 



+120 



+130 



28 00 
20 
40 

29 00 
20 
40 

30 00 
20 
40 

3100 
20 
40 

32 00 
30 

33 00 
30 

34 00 
30 

35 00 
30 

36 00 
30 

37 00 
30 

38 00 
30 

39 00 
30 

40 00 
30 

4100 
30 

42 00 
30 

43 00 
30 

44 00 
30 

45 00 
30 

46 00 
30 



02-09 
02-07 
02-05 

02-03 
02-02 
02-00 

01-59 
01-57 
01-56 

01-54 
01-52 
01-51 

01-50 
01-48 

01-45 
01-44 

01-42 
01-40 

01-38 
01-36 

01-34 
01-33 

01-31 
01-29 

01-28 
01-26 

01-25 
01-23 

01-22 
01-20 

01-19 
01-18 

01-16 
01-15 

01-14 
01-12 

01-11 
01-10 

01-09 
01-07 

01-06 
01-05 



02-06 
02-04 
02-02 

02-01 
01-59 
01-57 

01-56 
01-54 
01-53 

01-51 
01-50 
01-48 

01-47 
01-45 

01-43 
01-41 

01-39 
01-37 

01-36 
01-34 

01-32 
01-30 

01-29 
01-27 

01-26 
01-24 

01-23 
01-21 

01-20 
01-18 

01-17 
01-16 

01-14 
01-13 

01-12 
01-11 

01-09 
01-08 

01-07 
01-06 

01-05 
01-04 



02-03 
02-01 
02-00 

01-58 
01-56 
01-55 

01-53 
01-52 
01-50 

01-49 
01-47 
01-46 

01-45 
01-43 

01-41 
01-39 

01-37 
01-35 

01-33 
01-32 

01-30 
01-28 

01-27 
01-25 

01-24 
01-22 

01-21 
01-19 

01-18 
01-17 

01-15 
01-14 

01-13 
01-11 

01-10 
01-09 

01-08 
01-07 

01-06 
01-04 

01-03 
01-02 



02-00 
01-59 
01-57 

01-55 
01-54 
01-52 

01-51 
01-49 
01-48 

01-46 
01-45 
01-44 

01-42 
01-40 

01-39 
01-37 

01-35 
01-33 

01-31 
01-30 

01-28 
01-27 

01-25 
01-23 

01-22 
01-21 

01-19 
01-18 

01-16 
01-15 

01-14 
01-12 

01-11 
01-10 

01-09 
01-08 

01-06 
01-05 

01-04 
01-03 

01-02 
01-01 



01-58 
01-56 
01-54 

01-53 
01-51 
01-50 

01-48 
01-47 
01-46 

01-44 
01-43 
01-42 

01-40 

01-38 

01-36 
01-35 

01-33 
01-31 

01-30 
01-28 

01-26 
01-25 

01-23 
01-22 

01-20 
01-19 

01-17 
01-16 

01-15 
01-13 

01-12 
01-11 

01-10 
01-08 

01-07 
01-06 

01-05 
01-04 

01-03 
01-02 

01-01 
01-00 



01-55 
01-54 
01-52 

01-51 
01-49 
01-48 

01-46 
01-45 
01-43 

01-42 
01-41 
01-39 

01-38 
01-36 

01-34 
01-33 

01-31 
01-29 

01-28 
01-26 

01-24 
01-23 

01-21 
01-20 

01-19 
01-17 

01-16 
01-14 

01-13 
01-12 

01-11 
01-09 

01-08 
01-07 

01-06 
01-05 

01-04 
01-03 

01-01 
01-00 

00-59 
00-58 



01-53 
01-51 
01-50 

01-48 
01-47 
01-45 

01-44 
01-43 
01-41 

01-40 
01-39 
01-37 

01-36 
01-34 

01-33 
01-31 

01-29 
01-28 

01-26 
01-24 

01-23 
01-21 

01-20 
01-18 

01-17 
01-16 

01-14 
01-13 

01-12 
01-10 

01-09 
01-08 

01-07 
01-06 

01-05 
01-04 

01-02 
01-01 

01-00 
00-59 

00-58 
00-57 



01-51 
01-49 
01-48 

01-46 
01-45 
01-43 

01-42 
01-41 
01-39 

01-38 
01-37 
01-35 

01-34 
01-33 

01-31 
01-29 

01-27 
01-26 

01-24 
01-23 

01-21 
01-20 

01-18 
01-17 

01-15 
01-14 

01-13 
01-12 

01-10 
01-09 

01-09 
01-07 

01-05 
01-04 

01-03 
01-02 

01-01 
01-00 

00-59 
00-58 

00-57 
00-56 



01-48 
01-47 
01-46 

01-44 
01-43 
01-41 

01-40 
01-39 
01-37 

01-36 
01-35 
01-34 

01-32 
01-31 

01-29 
01-27 

01-26 
01-24 

01-22 
01-21 

01-20 
01-18 

01-17 
01-15 

01-14 
01-13 

01-11 
01-10 

01-09 
01-08 

01-06 
01-05 

01-04 
01-03 

01-02 
01-01 

01-00 
00-59 

00-58 
00-57 

00-56 
00-55 



01-46 
01-45 
01-43 

01-42 
01-41 
01-39 

01-38 
01-37 
01-36 

01-34 
01-33 
01-32 

01-31 
01-29 

01-27 
01-26 

01-24 
01-23 

01-21 
01-19 

01-18 
01-17 

01-15 
01-14 

01-13 
01-11 

01-10 
01-09 

01-08 
01-06 

01-05 
01-04 

01-03 
01-02 

01-01 
01-00 

00-59 
00-58 

00-57 
00-56 

00-55 
00-54 



01-44 
01-43 
01-41 

01-40 
01-39 
01-37 

01-36 
01-35 
01-34 

01-32 
01-31 
01-30 

01-29 
01-27 

01-26 
01-24 

01-22 
01-21 

01-19 
01-18 

01-16 
01-15 

01-14 
01-12 

01-11 
01-10 

01-09 
01-07 

01-06 
01-05 

01-04 
01-03 

01-02 
01-01 

01-00 
00-59 

00-58 
00-57 

00-56 
00-55 

00-54 
00-53 



01-43 
01-41 
01-40 

01-38 
01-37 
01-36 

01-34 
01-33 
01-32 

01-31 
01-30 
01-28 

01-27 
01-26 

01-24 
01-22 

01-21 
01-19 

01-18 
01-17 

01-15 
01-14 

01-12 
01-11 

01-10 
01-09 

01-07 
01-06 

01-05 
01-04 

01-03 
01-02 

01-01 
01-00 

00-59 
00-58 

00-57 
00-56 

00-55 
00-54 

00-53 
00-52 



01-41 
01-39 
01-38 

01-37 
01-35 
01-34 

01-33 
01-32 
01-30 

01-29 
01-28 
01-27 

01-26 
01-24 

01-22 
01-21 

01-19 
01-18 

01-17 
01-15 

01-14 
01-12 

01-11 
01-10 

01-09 
01-07 

01-06 
01-05 

01-04 
01-03 

01-02 
01-01 

01-00 
00-59 

00-58 
00-57 

00-56 
00-55 

00-54 
00-53 

00-52 
00-51 



01-39 
01-37 
01-36 

01-35 
01-34 
01-32 

01-31 
01-30 
01-29 

01-28 
01-26 
01-25 

01-24 
01-23 

01-21 
01-20 

01-18 
01-17 

01-15 
01-14 

01-12 
01-11 

01-10 
01-09 

01-07 
01-06 

01-05 
01-04 

01-03 
01-02 

01-01 
01-00 

00-58 
00-57 

00-56 
00-56 

00-55 
00-54 

00-53 
00-52 

00-51 
00-50 



01-37 
01-36 
01-34 

01-33 
01-32 
01-31 

01-30 
01-28 
01-27 

01-26 
01-25 
01-24 

01-23 
01-21 

01-20 
01-18 

01-17 
01-15 

01-14 
01-12 

01-11 
01-10 

01-09 
01-07 

01-06 
01-05 

01-04 
01-03 

01-02 
01-01 

01-00 
00-59 

00-57 
00-56 

00-55 
00-55 

00-54 
00-53 

00-52 
00-51 

00-50 
00-49 



01-36 
01-34 
01-33 

01-32 
01-30 
01-29 

01-28 
01-27 
01-26 

01-25 
01-24 
01-22 

01-21 
01-20 

01-18 
01-17 

01-15 
01-14 

01-13 
01-11 

01-10 
01-09 

01-08 
01-06 

01-05 
01-04 

01-03 
01-02 

01-01 
01-00 

00-59 
00-58 

00-57 
00-56 

00-55 
00-54 

00-53 
00-52 

00-51 
00-50 

00-49 
00-48 



01-34 
01-33 
01-31 

01-30 
01-29 
01-28 

01-27 
01-25 
01-24 

01-23 
01-22 
01-21 

01-20 
01-19 

01-17 
01-16 

01-14 
01-13 

01-12 
01-10 

01-09 
01-08 

01-06 
01-05 

01-04 
01-03 

01-02 
01-01 

01-00 
00-59 

00-58 
00-57 

00-56 
00-55 

00-54 
00-53 

00-52 
00-51 

00-50 
00-49 

00-48 
00-48 
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Table la. Astronomic refraction corrected for temperature (degrees) - continued 



Observed 


Temperature °F 


Altitude 


-30 


-20 


-10 





+10 


+20 


+30 


+40 


+50 


+60 


+70 


+80 


+90 


+100 


+110 


+120 


+130 


I 


■ ii 


i n 


i n 


i n 


i ii 


i ii 


i ii 


i ii 


i ii 


i ii 


i ii 


i ii 


i ii 


1 11 


i ii 


i ii 


i ii 


47 00 
30 


01-04 
01-03 


01-03 
01-01 


01-01 
01-00 


01-00 
00-59 


00-59 
00-58 


00-57 
00-56 


00-56 
00-55 


00-55 
00-54 


00-54 
00-53 


00-53 
00-52 


00-52 
00-51 


00-61 
00-50 


00-50 
00-49 


00-49 
00-48 


00-48 
00-47 


00-48 
00-47 


00-47 
00-46 


48 00 
30 


01-02 
01-01 


01-00 
00-59 


00-69 
00-58 


00-58 
00-57 


00-57 
00-56 


00-55 
00-54 


00-54 
00-53 


00-53 
00-52 


00-52 
00-51 


00-51 
00-50 


00-60 
00-49 


00-49 
00-48 


00-48 
00-48 


00-47 
00-47 


00-47 
00-46 


00-46 
00-45 


00-46 
00-44 


49 00 
30 


01-00 
00-59 


00-58 
00-57 


00-57 
00-56 


00-56 
00-55 


00-55 
00-54 


00-53 
00-52 


00-52 
00-51 


00-51 
00-50 


00-50 
00-49 


00-49 
00-48 


00-48 
00-48 


00-48 
00-47 


00-47 
00-46 


00-46 
00-45 


00-46 
00-44 


00-44 
00-44 


00-44 
00-43 


50 00 


00-58 


00-56 


00-56 


00-54 


00-53 


00-62 


00-51 


00-50 


00-49 


00-48 


00-47 


00-46 


00-45 


00-44 


00-43 


00-43 


00-42 


5100 


00-56 


00-54 


00-53 


00-52 


00-51 


00-50 


00-49 


00-48 


00-47 


00-46 


00-45 


00-44 


00-44 


00-43 


00-42 


00-41 


00-41 


52 00 


00-54 


00-52 


00-51 


00-50 


00-49 


00-48 


00-47 


00-46 


00-45 


00-44 


00-43 


00-43 


00-42 


00-41 


00-40 


00-40 


00-39 


53 00 


00-52 


00-50 


00-49 


00-48 


00-47 


00-46 


00-45 


00-44 


00-44 


00-43 


00-42 


00-41 


00-40 


00-40 


00-39 


00-38 


00-38 


54 00 


00-50 


00-49 


00-48 


00-47 


00-46 


00-45 


00-44 


00-43 


00-42 


00-41 


00-41 


00-40 


00-39 


00-38 


00-38 


00-37 


00-37 


55 00 


00-48 


00-47 


00-46 


00-45 


00-44 


00-43 


00-42 


00-41 


00-40 


00-40 


00-39 


00-38 


00-38 


00-37 


00-36 


00-36 


00-35 


56 00 


00-46 


00-45 


00-44 


00-43 


00-42 


00-41 


00-41 


00-40 


00-39 


00-38 


00-38 


00-37 


00-36 


00-36 


00-35 


00-34 


00-34 


57 00 


00-45 


00-44 


00-43 


00-42 


00-41 


00-40 


00-39 


00-38 


00-38 


00-37 


00-36 


00-36 


00-35 


00-34 


00-34 


00-33 


00-33 


58 00 


00-43 


00-42 


00-41 


00-40 


00-39 


00-38 


00-38 


00-37 


00-36 


00-36 


00-35 


00-34 


00-34 


00-33 


00-32 


00-32 


00-31 


59 00 


00-41 


00-40 


00-39 


00-39 


00-38 


00-37 


00-36 


00-35 


00-35 


00-34 


00-33 


00-33 


00-32 


00-32 


00-31 


00-31 


00-30 


60 00 


00-40 


00-39 


00-38 


00-37 


00-36 


00-35 


00-35 


00-34 


00-33 


00-33 


00-32 


00-32 


00-31 


00-30 


00-30 


00-29 


00-29 
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Table lb. Astronomic refraction corrected for temperature (mils) 

TO BE SUBTRACTED FROM OBSERVED ALTITUDE OF SUN OR STAR 

(Use values of observed altitude and temperature nearest the values tabulated as arguments.) 



Observed 














Temperature 


op 
















Altitude 


-30 


-20 


-10 





+10 


+20 


+30 


+40 


+50 


+60 


+70 


+80 


+90 


+100 


+110 


+120 


+130 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 



10 
20 


12.65 
9.83 
8.18 


12.35 
9.60 
7.99 


12.08 
9.39 
7.82 


11.82 
9.18 
7.64 


11.57 
8.99 
7.49 


11.33 
8.80 
7.33 


11.10 
8.63 
7.21 


10.88 
8.45 
7.04 


10.66 
8.29 
6.90 


10.46 
8.13 
6.77 


10.26 
7.97 
6.64 


10.08 
7.83 
6.52 


9.90 
7.69 
6.40 


9.72 
7.55 
6.28 


9.54 
7.42 
6.17 


9.40 
7.30 
6.08 


9.25 
7.19 
5.98 


30 
40 
50 


6.94 
5.99 
5.24 


6.78 
5.85 
5.11 


6.63 
5.72 
5.00 


6.49 
5.60 
4.89 


6.35 
5.48 
4.79 


6.22 
5.36 
4.69 


6.09 
5.26 
4.60 


5.97 
5.15 
4.50 


5.85 
5.05 
4.42 


5.74 
4.95 
4.33 


5.63 
4.86 
4.25 


5.53 
4.77 
4.17 


5.43 
4.69 
4.10 


5.33 
4.60 
4.02 


5.24 
4.52 
3.95 


5.16 
4.45 
3.89 


5.08 
4.38 
3.83 


60 
70 
80 


4.64 
4.15 
3.75 


4.53 
4.05 
3.66 


4.43 
3.96 
3.58 


4.33 
3.88 
3.50 


4.24 
3.80 
3.43 


4.15 
3.72 
3.35 


4.07 
3.64 
3.29 


3.99 
3.57 
3.22 


3.91 
3.50 
3.16 


3.84 
3.43 
3.10 


3.76 
3.37 
3.04 


3.70 
3.31 
2.99 


3.63 
3.25 
2.93 


3.56 
3.19 
2.88 


3.50 
3.13 
2.83 


3.45 
3.08 
2.78 


3.39 
3.03 
2.74 


90 
100 
110 


3.41 
3.13 
2.88 


3.33 
3.05 
2.81 


3.26 
2.99 
2.75 


3.19 
2.92 
2.69 


3.12 
2.86 
2.64 


3.06 
2.80 
2.58 


2.99 
2.74 
2.53 


2.93 
2.69 
2.48 


2.88 
2.64 
2.43 


2.82 
2.59 
2.38 


2.77 
2.54 
2.34 


2.72 
2.49 
2.30 


2.67 
2.45 
2.25 


2.62 
2.40 
2.21 


2.57 
2.36 
2.17 


2.53 
2.32 
2.14 


2.46 
2.28 
2.11 


120 
130 
140 


2.67 
2.49 
2.32 


2.61 
2.43 
2.27 


2.55 
2.37 
2.22 


2.49 
2.32 
2.17 


2.44 
2.27 
2.13 


2.39 
2.22 
2.08 


2.34 
2.18 
2.04 


2.30 
2.14 
2.00 


2.25 
2.10 
1.96 


2.21 
2.06 
1.92 


2.17 
2.02 
1.88 


2.13 
1.98 
1.85 


2.09 
1.94 
1.82 


2.05 
1.91 
1.79 


2.01 
1.88 
1.75 


1.98 
1.85 
1.73 


1.95 
1.82 
1.70 


150 
160 
170 


2.18 
2.05 
1.94 


2.13 
2.00 
1.89 


2.08 
1.96 
1.85 


2.04 
1.92 
1.81 


2.00 
1.88 
1.77 


1.95 
1.84 
1.74 


1.91 
1.80 
1.70 


1.88 
1.77 
1.67 


1.84 
1.73 
1.64 


1.80 
1.70 
1.60 


1.77 
1.67 
1.57 


1.74 
1.64 
1.55 


1.71 
1.61 
1.52 


1.68 
1.58 
1.49 


1.65 
1.55 
1.46 


1.62 
1.53 

1.44 


1.59 
1.50 
1.42 


180 
190 
200 


1.84 
1.74 
1.66 


1.79 
1.70 
1.62 


1.75 
1.67 
1.58 


1.72 
1.63 
1.55 


1.68 
1.59 
1.52 


1.64 
1.56 
1.49 


1.61 
1.53 
1.46 


1.58 
1.50 
1.43 


1.55 
1.47 
1.40 


1.52 
1.44 
1.37 


1.49 
1.41 
1.35 


1.46 
1.39 
1.32 


1.44 
1.36 
1.30 


1.41 
1.34 
1.27 


1.39 
1.32 
1.25 


1.36 
1.29 
1.23 


1.34 
1.27 
1.21 


210 
220 
230 


1.58 
1.51 
1.45 


1.54 
1.48 
1.41 


1.51 
1.44 
1.38 


1.48 
1.41 
1.35 


1.45 
1.38 
1.32 


1.42 
1.35 
1.29 


1.39 
1.33 
1.27 


1.36 
1.30 
1.25 


1.33 
1.27 
1.22 


1.31 
1.25 
1.20 


1.28 
1.23 
1.17 


1.26 
1.20 
1.15 


1.24 
1.18 
1.13 


1.22 
1.16 
1.11 


1.19 
1.14 
1.09 


1.18 
1.12 
1.07 


1.16 
1.10 
1.06 


240 
250 
260 


1.39 
1.33 
1.28 


1.35 
1.30 
1.25 


1.32 
1.27 
1.22 


1.29 
1.24 
1.19 


1.27 
1.22 
1.17 


1.24 
1.19 
1.14 


1.22 
1.17 
1.12 


1.19 
1.14 
1.10 


1.17 
1.12 
1.08 


1.15 
1.10 
1.06 


1.12 
1.08 
1.04 


1.10 
1.06 
1.02 


1.08 
1.04 
1.00 


1.06 
1.02 
0.98 


1.05 
1.00 
0.96 


1.03 
0.99 
0.95 


1.01 
0.97 
0.93 


270 
280 
290 


1.23 
1.19 
1.14 


1.20 
1.16 
1.12 


1.18 
1.13 
1.09 


1.15 
1.11 
1.07 


1.13 
1.09 
1.05 


1.10 
1.06 
1.02 


1.08 
1.04 
1.00 


1.06 
1.02 
0.98 


1.04 
1.00 
0.96 


1.02 
0.98 
0.95 


0.99 
0.96 
0.93 


0.98 
0.94 
0.91 


0.96 
0.93 
0.89 


0.95 
0.91 
0.88 


0.93 
0.90 
0.86 


0.91 
0.88 
0.85 


0.90 
0.87 
0.84 


300 
310 
320 


1.10 
1.07 
1.03 


1.08 
1.04 
1.01 


1.06 
1.02 
0.99 


1.03 
1.00 
0.96 


1.01 
0.98 
0.94 


0.99 
0.96 
0.92 


0.97 
0.94 
0.91 


0.95 
0.92 
0.89 


0.93 
0.90 
0.87 


0.91 
0.88 
0.85 


0.90 
0.87 
0.84 


0.88 
0.85 
0.82 


0.86 
0.84 
0.81 


0.85 
0.82 
0.79 


0.83 
0.81 
0.78 


0.82 
0.79 
0.77 


0.81 
0.78 
0.75 


330 
340 
350 


1.00 
0.97 
0.94 


0.98 
0.95 
0.92 


0.96 
0.93 
0.90 


0.93 
0.91 
0.88 


0.92 
0.89 
0.86 


0.90 
0.87 
0.84 


0.88 
0.85 
0.82 


0.86 
0.83 
0.81 


0.84 
0.82 
0.79 


0.83 
0.80 
0.78 


0.81 
0.79 
0.76 


0.80 
0.77 
0.75 


0.78 
0.76 
0.74 


0.77 
0.74 
0.72 


0.75 
0.73 
0.71 


0.74 
0.72 
0.70 


0.73 
0.71 
0.69 


360 
370 
380 


0.91 
0.89 
0.86 


0.89 
0.86 
0.84 


0.87 
0.85 
0.82 


0.85 
0.83 
0.80 


0.83 
0.81 
0.79 


0.82 
0.79 
0.77 


0.80 
0.78 
0.76 


0.78 
0.76 
0.74 


0.77 
0.75 
0.73 


0.75 
0.73 
0.71 


0.74 
0.72 
0.70 


0.73 
0.71 
0.69 


0.71 
0.69 
0.67 


0.70 
0.68 
0.66 


0.69 
0.67 
0.65 


0.68 
0.66 
0.64 


0.67 
0.65 
0.63 


390 
400 


0.84 
0.81 


0.82 
0.79 


0.80 
0.78 


0.78 
0.76 


0.77 
0.74 


0.75 
0.73 


0.73 
0.71 


0.72 
0.70 


0.71 
0.69 


0.69 
0.67 


0.68 
0.66 


0.67 
0.65 


0.65 
0.64 


0.64 
0.62 


0.63 
0.61 


0.62 
0.60 


0.61 
0.59 
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Table 


lb. 


Astronomic refraction corrected 


for temperature (mils) 


- continued 


Observed 














Temperature 


°F 
















Altitude 


-30 


-20 


-10 





+10 


+20 


+30 


+40 


+50 


+60 


+70 


+80 


+90 


+100 


+110 


+120 


+130 


* 


* 


* 


* 


* 


* 


4 


* 


* 


* 


* 


* 


* 


* 


# 


* 


* 


* 


410 
420 
430 


0.79 
0.77 
0.75 


0.77 
0.75 
0.73 


0.76 
0.74 
0.72 


0.74 
0.72 
0.70 


0.72 
0.71 
0.69 


0.71 
0.69 
0.67 


0.70 
0.68 
0.66 


0.68 
0.66 
0.65 


0.67 
0.65 
0.63 


0.65 
0.64 
0.62 


0.64 
0.63 
0.61 


0.63 
0.61 
0.60 


0.62 
0.60 
0.59 


0.61 
0.59 
0.58 


0.60 
0.58 
0.57 


0.59 
0.57 
0.56 


0.58 
0.56 
0.55 


440 
450 
460 


0.73 
0.71 
0.70 


0.71 
0.70 
0.68 


0.70 
0.68 
0.66 


0.68 
0.67 
0.65 


0.67 
0.65 
0.64 


0.66 
0.64 
0.62 


0.64 
0.63 
0.61 


0.63 
0.61 
0.60 


0.62 
0.60 
0.59 


0.61 
0.59 
0.58 


0.59 
0.58 
0.56 


0.58 
0.57 
0.55 


0.57 
0.56 
0.54 


0.56 
0.55 
0.53 


0.55 
0.54 
0.53 


0.54 
0.53 
0.52 


0.54 
0.52 
0.51 


470 
480 
490 


0.68 
0.66 
0.65 


0.66 
0.65 
0.63 


0.65 
0.63 
0.62 


0.64 
0.62 
0.60 


0.62 
0.61 
0.59 


0.61 
0.59 
0.58 


0.60 
0.58 
0.57 


0.58 
0.57 
0.56 


0.57 
0.56 
0.55 


0.56 
0.55 
0.54 


0.55 
0.54 
0.52 


0.54 
0.53 
0.52 


0.53 
0.52 
0.51 


0.52 
0.51 
0.50 


0.51 
0.50 
0.49 


0.50 
0.49 
0.48 


0.50 
0.48 
0.47 


500 
510 
520 


0.63 
0.62 
0.60 


0.62 
0.62 
0.59 


0.60 
0.59 
0.58 


0.59 
0.58 
0.56 


0.58 
0.56 
0.55 


0.57 
0.55 

0.54 


0.55 
0.54 
0.53 


0.54 
0.53 
0.52 


0.53 
0.52 

0.51 


0.52 
0.51 
0.50 


0.51 
0.50 
0.49 


0.50 
0.49 
0.48 


0.49 
0.48 
0.47 


0.49 
0.47 
0.46 


0.48 
0.47 
0.46 


0.47 
0.46 
0.45 


0.46 
0.45 
0.44 


530 
540 
550 


0.59 
0.58 
0.56 


0.58 
0.56 
0.55 


0.56 
0.55 
0.54 


0.55 
0.54 
0.53 


0.54 
0.53 
0.52 


0.53 
0.52 
0.51 


0.52 
0.51 
0.50 


0.51 
0.50 
0.49 


0.50 
0.49 
0.48 


0.49 
0.48 
0.47 


0.48 
0.47 
0.46 


0.47 
0.46 
0.45 


0.46 
0.45 
0.44 


0.45 
0.44 
0.43 


0.45 
0.43 
0.42 


0.44 
0.43 
0.42 


0.43 
0.42 
0.41 


560 
570 
580 


0.55 
0.54 
0.53 


0.54 
0.53 
0.52 


0.53 
0.52 
0.50 


0.52 
0.50 

0.49 


0.50 
0.49 
0.48 


0.49 
0.48 
0.47 


0.48 
0.47 
0.46 


0.47 
0.46 
0.45 


0.47 
0.46 
0.45 


0.46 
0.45 
0.44 


0.45 
0.44 
0.43 


0.44 
0.43 
0.42 


0.43 
0.42 
0.41 


0.42 
0.41 
0.41 


0.42 
0.41 
0.40 


0.41 
0.40 
0.39 


0.40 
0.39 
0.39 


590 
600 
610 


0.52 
0.51 
0.50 


0.50 
0.49 
0.48 


0.49 
0.48 
0.47 


0.48 
0.47 
0.46 


0.47 
0.46 
0.45 


0.46 
0.45 
0.44 


0.45 
0.44 
0.44 


0.44 
0.44 
0.43 


0.44 
0.43 
0.42 


0.43 
0.42 
0.41 


0.42 
0.41 
0.40 


0.41 
0.40 
0.40 


0.40 
0.40 
0.39 


0.40 
0.39 
0.38 


0.39 
0.38 
0.37 


0.38 
0.38 
0.37 


0.38 
0.37 
0.36 


620 
630 
640 


0.49 
0.48 
0.47 


0.47 
0.46 
0.45 


0.46 
0.45 
0.44 


0.45 
0.44 
0.43 


0.44 
0.44 
0.43 


0.43 
0.43 
0.42 


0.43 
0.42 
0.41 


0.42 
0.41 
0.40 


0.41 
0.40 
0.39 


0.40 
0.39 
0.39 


0.39 
0.39 
0.38 


0.39 
0.38 
0.37 


0.38 
0.37 
0.36 


0.37 
0.37 
0.36 


0.37 
0.36 
0.35 


0.36 
0.35 
0.35 


0.35 
0.35 
0.34 


650 
660 
670 


0.46 
0.45 
0.44 


0.45 
0.44 
0.43 


0.44 
0.43 
0.42 


0.43 
0.42 
0.41 


0.42 
0.41 
0.40 


0.41 
0.40 
0.39 


0.40 
0.39 
0.38 


0.39 
0.38 
0.38 


0.38 
0.38 
0.37 


0.38 
0.37 
0.36 


0.37 
0.36 
0.36 


0.36 
0.36 
0.35 


0.36 
0.35 
0.34 


0.35 
0.34 
0.34 


0.34 
0.34 
0.33 


0.34 
0.33 
0.33 


0.33 
0.33 
0.32 


680 
690 
700 


0.43 
0.42 
0.41 


0.42 
0.41 
0.40 


0.41 
0.40 
0.39 


0.40 
0.39 
0.39 


0.39 
0.39 
0.38 


0.39 
0.38 
0.37 


0.38 
0.37 

0.36 


0.37 
0.36 
0.36 


0.36 
0.36 
0.35 


0.36 
0.35 

0.34 


0.35 
0.34 
0.33 


0.34 
0.34 
0.33 


0.34 
0.33 
0.32 


0.33 
0.32 
0.32 


0.32 
0.32 
0.31 


0.32 
0.31 
0.31 


0.31 
0.31 
0.30 


710 
720 
730 


0.40 
0.40 
0.39 


0.40 
0.39 
0.38 


0.39 
0.38 
0.37 


0.38 
0.37 
0.36 


0.37 
0.36 
0.36 


0.36 
0.36 
0.35 


0.36 
0.35 
0.34 


0.35 
0.34 
0.33 


0.34 
0.33 
0.33 


0.33 
0.33 
0.32 


0.33 
0.32 
0.31 


0.32 
0.32 
0.31 


0.32 
0.31 
0.30 


0.31 
0.30 
0.30 


0.31 
0.30 
0.29 


0.30 
0.29 
0.29 


0.30 
0.29 
0.28 


740 
750 
760 


0.38 
0.37 
0.37 


0.37 
0.36 
0.36 


0.36 
0.36 
0.35 


0.36 
0.35 
0.34 


0.35 
0.34 
0.34 


0.34 
0.33 
0.33 


0.33 
0.33 
0.32 


0.33 
0.32 
0.32 


0.32 
0.32 
0.31 


0.32 
0.31 
0.30 


0.31 
0.30 
0.30 


0.30 
0.30 
0.29 


0.30 
0.29 
0.29 


0.29 
0.29 
0.28 


0.29 
0.28 
0.28 


0.28 
0.28 
0.27 


0.28 
0.27 
0.27 


770 
780 
790 


0.36 
0.35 
0.35 


0.35 
0.34 
0.34 


0.34 
0.34 
0.33 


0.34 
0.33 
0.32 


0.33 
0.32 
0.32 


0.32 
0.32 
0.31 


0.32 
0.31 
0.30 


0.31 
0.30 
0.30 


0.30 
0.30 
0.29 


0.30 
0.29 
0.29 


0.29 
0.29 
0.28 


0.29 
0.28 
0.28 


0.28 
0.28 
0.27 


0.28 
0.27 
0.27 


0.27 
0.27 
0.26 


0.27 
0.26 
0.26 


0.26 
0.26 
0.25 


800 
810 
820 


0.34 
0.33 
0.33 


0.33 
0.32 
0.32 


0.32 
0.32 
0.31 


0.32 
0.31 
0.30 


0.31 
0.30 
0.30 


0.30 
0.30 
0.29 


0.30 
0.29 
0.29 


0.29 
0.29 
0.28 


0.29 
0.28 
0.27 


0.28 
0.27 
0.27 


0.28 
0.27 
0.26 


0.27 
0.26 
0.26 


0.27 
0.26 
0.25 


0.26 
0.26 
0.25 


0.26 
0.25 
0.25 


0.25 
0.25 
0.24 


0.25 
0.24 
0.24 


830 
840 
850 


0.32 
0.31 
0.31 


0.31 
0.31 
0.30 


0.31 
0.30 
0.29 


0.30 
0.29 
0.29 


0.29 
0.29 
0.28 


0.29 
0.28 
0.27 


0.28 
0.27 
0.27 


0.28 
0.27 
0.26 


0.27 
0.26 
0.26 


0.26 
0.26 
0.25 


0.26 
0.25 
0.25 


0.25 
0.25 
0.24 


0.25 
0.24 
0.24 


0.25 
0.24 
0.24 


0.24 
0.24 
0.23 


0.24 
0.23 
0.23 


0.23 
0.23 
0.22 


860 
870 
880 


0.30 
0.30 
0.29 


0.29 
0.29 
0.28 


0.29 
0.28 
0.28 


0.28 
0.28 
0.27 


0.28 
0.27 
0.26 


0.27 
0.26 
0.25 


0.26 
0.26 
0.25 


0.26 
0.25 
0.25 


0.25 
0.25 

0.24 


0.25 
0.24 
0.24 


0.24 
0.24 
0.23 


0.24 
0.24 
0.23 


0.24 
0.23 
0.23 


0.23 
0.23 
0.22 


0.23 
0.22 
0.22 


0.22 
0.22 
0.21 


0.22 
0.22 
0.21 


890 
900 


0.28 
0.28 


0.28 
0.27 


0.27 
0.27 


0.27 
0.26 


0.26 
0.25 


0.25 
0.25 


0.25 
0.24 


0.24 
0.24 


0.24 
0.23 


0.23 
0.23 


0.23 

0.23 


0.23 
0.22 


0.22 
0.22 


0.22 
0.21 


0.21 
0.21 


0.21 
0.21 


0.21 
0.20 
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Table lb. Astronomic refraction corrected for temperature (mils) - continued 



Observed 














Temperature 


op 
















Altitude 


-30 


-20 


-10 





+10 


+20 


+30 


+40 


+50 


+60 


+70 


+80 


+90 


+100 


+110 


+120 


+130 


* 


# 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


* 


# 


# 


910 
920 
930 


0.27 
0.27 
0.26 


0.27 
0.26 
0.26 


0.26 
0.26 
0.25 


0.25 
0.25 
0.24 


0.25 
0.24 
0.24 


0.24 
0.24 
0.23 


0.24 
0.23 
0.23 


0.23 
0.23 
0.23 


0.23 
0.23 
0.22 


0.23 
0.22 
0.22 


0.22 
0.22 
0.21 


0.22 
0.21 
0.21 


0.21 
0.21 
0.20 


0.21 
0.21 
0.20 


0.21 
0.20 
0.20 


0.20 
0.20 
0.19 


0.20 
0.20 
0.19 


940 
950 
960 


0.26 
0.25 
0.25 


0.25 
0.25 
0.24 


0.25 
0.24 
0.24 


0.24 
0.23 
0.23 


0.24 
0.23 
0.23 


0.23 
0.22 
0.22 


0.23 
0.22 
0.22 


0.22 
0.22 
0.21 


0.22 
0.21 
0.21 


0.21 
0.21 
0.20 


0.21 
0.20 
0.20 


0.20 
0.20 
0.20 


0.20 
0.20 
0.19 


0.20 
0.19 
0.19 


0.19 
0.19 
0.19 


0.19 
0.19 
0.18 


0.19 
0.18 
0.18 


970 
980 
990 


0.24 
0.24 
0.23 


0.24 
0.23 
0.23 


0.23 
0.23 
0.22 


0.23 
0.22 
0.22 


0.22 
0.22 
0.21 


0.22 
0.21 
0.21 


0.21 
0.21 
0.20 


0.21 
0.20 
0.20 


0.20 
0.20 
0.20 


0.20 
0.20 
0.19 


0.20 
0.19 
0.19 


0.19 
0.19 
0.18 


0.19 
0.19 
0.18 


0.19 
0.18 
0.18 


0.18 
0.18 
0.17 


0.18 
0.18 
0.17 


0.18 
0.17 
0.17 


1000 
1010 
1020 


0.23 
0.22 
0.22 


0.22 
0.22 
0.21 


0.22 
0.21 
0.21 


0.21 
0.21 
0.20 


0.21 
0.20 
0.20 


0.20 
0.20 
0.19 


0.20 
0.19 
0.19 


0.19 
0.19 
0.19 


0.19 
0.19 
0.18 


0.19 
0.18 
0.18 


0.18 
0.18 
0.18 


0.18 
0.18 
0.17 


0.18 
0.17 
0.17 


0.17 
0.17 
0.17 


0.17 
0.17 
0.16 


0.17 
0.16 
0.16 


0.17 
0.16 
0.16 


1030 
1040 
1050 


0.21 
0.21 
0.20 


0.21 
0.20 
0.20 


0.20 
0.20 
0.19 


0.20 
0.19 
0.19 


0.19 
0.19 
0.19 


0.19 
0.19 
0.18 


0.19 
0.18 
0.18 


0.18 
0.18 
0.17 


0.18 
0.18 
0.17 


0.18 
0.17 
0.17 


0.17 
0.17 
0.16 


0.17 
0.17 
0.16 


0.17 
0.16 
0.16 


0.16 
0.16 
0.15 


0.16 
0.16 
0.15 


0.16 
0.15 
0.15 


0.16 
0.15 
0.15 


1060 
1070 
1080 


0.20 
0.19 
0.19 


0.19 
0.19 
0.19 


0.19 
0.19 
0.18 


0.19 
0.18 
0.18 


0.18 
0.18 
0.17 


0.18 
0.17 
0.17 


0.17 
0.17 
0.17 


0.17 
0.17 
0.16 


0.17 
0.16 
0.16 


0.16 
0.16 
0.16 


0.16 
0.16 
0.15 


0.16 
0.15 
0.15 


0.16 
0.15 
0.15 


0.15 
0.15 
0.15 


0.15 
0.15 
0.14 


0.15 
0.14 
0.14 


0.15 
0.14 
0.14 


1090 
1100 
1110 


0.19 
0.18 
0.18 


0.18 
0.18 
0.17 


0.18 
0.17 
0.17 


0.17 
0.17 
0.17 


0.17 
0.17 
0.16 


0.17 
0.16 
0.16 


0.16 
0.16 
0.16 


0.16 
0.16 
0.15 


0.16 
0.15 
0.15 


0.15 
0.15 
0.15 


0.15 
0.15 
0.14 


0.15 
0.14 
0.14 


0.15 
0.14 
0.14 


0.14 
0.14 
0.14 


0.14 
0.14 
0.13 


0.14 
0.13 
0.13 


0.14 
0.13 
0.13 


1120 
1130 
1140 


0.17 
0.17 
0.16 


0.17 
0.16 
0.16 


0.17 
0.16 
0.16 


0.16 
0.16 
0.15 


0.16 
0.15 
0.15 


0.15 
0.15 
0.15 


0.15 
0.15 
0.14 


0.15 
0.15 
0.14 


0.15 
0.14 
0.14 


0.14 
0.14 
0.14 


0.14 
0.14 
0.13 


0.14 
0.13 
0.13 


0.14 
0.13 
0.13 


0.13 
0.13 
0.13 


0.13 
0.13 
0.12 


0.13 
0.13 
0.12 


0.13 
0.12 
0.12 


1150 
1160 
1170 


0.16 
0.16 
0.15 


0.16 
0.15 
0.15 


0.15 
0.15 
0.15 


0.15 
0.15 
0.14 


0.15 
0.14 
0.14 


0.14 
0.14 
0.14 


0.14 
0.14 
0.13 


0.14 
0.13 
0.13 


0.14 
0.13 
0.13 


0.13 
0.13 
0.13 


0.13 
0.13 
0.12 


0.13 
0.12 
0.12 


0.13 
0.12 
0.12 


0.12 
0.12 
0.12 


0.12 
0.12 
0.11 


0.12 
0.12 
0.11 


0.12 
0.11 
0.11 


1180 
1190 
1200 


0.15 
0.14 
0.14 


0.15 
0.14 
0.14 


0.14 
0.14 
0.13 


0.14 
0.14 
0.13 


0.14 
0.13 
0.13 


0.13 
0.13 
0.13 


0.13 
0.13 
0.12 


0.13 
0.12 
0.12 


0.13 
0.12 
0.12 


0.12 
0.12 
0.12 


0.12 
0.12 
0.11 


0.12 
0.12 
0.11 


0.12 
0.11 
0.11 


0.11 
0.11 
0.11 


0.11 
0.11 
0.11 


0.11 
0.11 
0.10 


0.11 
0.11 
0.10 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


JAN TH 


-23 05 40 


+ 278 


-410.57 


+1.37 


-02 57.0 


-28.5 


6 


38 


41.3 


JAN 1 FR 


-23 01 03 


+ 305 


-409.20 


+1.51 


-03 25.6 


-28.2 


6 


42 


37.8 


2 SA 


-22 55 58 


+ 332 


-407.69 


+1.64 


-03 53.8 


-27.9 


6 


46 


34.4 


3 SU 


-22 50 25 


+ 360 


-406.05 


+1.78 


-04 21.6 


-27.5 


6 


50 


30.9 


4 HO 


-22 44 26 


+ 387 


-404.27 


+1.91 


-04 49.1 


-27.0 


6 


54 


27.5 


5 TU 


-22 37 59 


+ 413 


-402.37 


+2.04 


-05 16.1 


-26.6 


6 


58 


24.0 


6 WE 


-22 31 06 


+ 440 


-400.32 


+2.17 


-05 42.7 


-26.1 


7 


02 


20.6 


7 TH 


-22 23 45 


+ 467 


-398.15 


+2.31 


-06 08.8 


-25.6 


7 


06 


17.2 


8 FR 


-22 15 59 


+ 493 


-395.85 


+2.43 


-06 34.5 


-25.1 


7 


10 


13.7 


9 SA 


-22 07 46 


+ 519 


-393.41 


+2.56 


-06 59.6 


-24.6 


7 


14 


10.3 


10 SU 


-21 59 08 


+ 544 


-390.85 


+2.69 


-07 24.2 


-24.0 


7 


18 


06.9 


11 MO 


-21 50 03 


+ 570 


-388.16 


+2.81 


-07 48.2 


-23.5 


7 


22 


03.4 


12 TU 


-21 40 33 


+ 595 


-385.35 


+2.94 


-08 11.6 


-22.9 


7 


26 


00.0 


13 WE 


-21 30 38 


+ 620 


-382.41 


+3.06 


-08 34.5 


-22.3 


7 


29 


56.5 


14 TH 


-21 20 17 


+ 645 


-379.35 


+3.19 


-08 56.8 


-21.6 


7 


33 


53.1 


15 FR 


-21 09 32 


+ 669 


-376.16 


+3.30 


-09 18.4 


-21.0 


7 


37 


49.6 


16 SA 


-20 58 23 


+ 694 


-372.85 


+3.43 


-09 39.4 


-20.3 


7 


41 


46.2 


17 SU 


-20 46 49 


+ 717 


-369.43 


+3.54 


-09 59.7 


-19.6 


7 


45 


42.7 


18 MO 


-20 34 52 


+ 741 


-365.89 


+3.66 


-10 19.3 


-18.9 


7 


49 


39.3 


19 TU 


-20 22 31 


+ 764 


-362.23 


+3.77 


-10 38.3 


-18.2 


7 


53 


35.9 


20 WE 


-20 09 47 


+ 787 


-358.46 


+3.89 


-10 56.5 


-17.5 


7 


57 


32.4 


21 TH 


-19 56 41 


+ 809 


-354.57 


+4.00 


-11 14.0 


-16.7 


8 


01 


29.0 


22 FR 


-19 43 12 


+ 831 


-350.58 


+4.10 


-11 30.7 


-16.0 


8 


05 


25.5 


23 SA 


-19 29 21 


+ 853 


-346.47 


+4.21 


-11 46.6 


-15.2 


8 


09 


22.1 


24 SU 


-19 15 08 


+ 874 


-342.26 


+4.32 


-12 01.8 


-14.4 


8 


13 


18.7 


25 MO 


-19 00 34 


+ 895 


-337.95 


+4.42 


-12 16.2 


-13.6 


8 


17 


15.2 


26 TU 


-18 45 40 


+ 915 


-333.53 


+4.52 


-12 29.8 


-12.8 


8 


21 


11.8 


27 WE 


-18 30 25 


+ 935 


-329.01 


+4.62 


-12 42.6 


-12.0 


8 


25 


08.3 


28 TH 


-18 14 50 


+ 955 


-324.39 


+4.72 


-12 54.5 


-11.1 


8 


29 


04.9 


29 FR 


-17 58 55 


+ 974 


-319.68 


+4.81 


-13 05.6 


-10.3 


8 


33 


01.4 


30 SA 


-17 42 41 


+ 993 


-314.87 


+4.90 


-13 15.9 


- 9.5 


8 


36 


58.0 


31 SU 


-17 26 08 


+1011 


-309.96 


+4.99 


-13 25.4 


- 8.6 


8 


40 


54.5 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


FEB 1 MO 


-17 09 16 


+1029 


-304.97 


+5.08 


-13 34.0 


- 7.8 


8 


44 


51.1 


2 TU 


-16 52 07 


+1047 


-299.89 


+5.17 


-13 41.8 


- 7.0 


8 


48 


47.6 


3 WE 


-16 34 40 


+1064 


-294.72 


+5.25 


-13 48.8 


- 6.1 


8 


52 


44.2 


4 TH 


-16 16 56 


+1081 


-289.46 


+5.34 


-13 54.9 


- 5.3 


8 


56 


40.8 


5 FR 


-15 58 55 


+1098 


-284.12 


+5.42 


-14 00.2 


- 4.5 


9 


00 


37.3 


6 SA 


-15 40 37 


+1114 


-278.70 


+5.50 


-14 04.7 


- 3.7 


9 


04 


33.9 


7 SU 


-15 22 04 


+1129 


-273.20 


+5.58 


-14 08.4 


- 2.9 


9 


08 


30.4 


8 MO 


-15 03 14 


+1145 


-267.63 


+5.65 


-14 11.2 


- 2.1 


9 


12 


27.0 


9 TU 


-14 44 10 


+1159 


-261.97 


+5.72 


-14 13.3 


- 1.3 


9 


16 


23.5 


10 WE 


-14 24 50 


+ 1174 


-256.25 


+5.80 


-14 14.6 


- 0.5 


9 


20 


20.1 


11 TH 


-14 05 16 


+1188 


-250.45 


+5.87 


-14 15.2 


+ 0.2 


9 


24 


16.6 


12 FR 


-13 45 28 


+1202 


-244.58 


+5.94 


-14 15.0 


+ 0.9 


9 


28 


13.2 


13 SA 


-13 25 27 


+1215 


-238.65 


+6.00 


-14 14.0 


+ 1.7 


9 


32 


09.7 


14 SU 


-13 05 11 


+1228 


-232.65 


+6.06 


-14 12.4 


+ 2.4 


9 


36 


06.3 


15 MO 


-12 44 43 


+1240 


-226.59 


+6.12 


-14 10.0 


+ 3.1 


9 


40 


02.9 


16 TU 


-12 24 03 


+1252 


-220.46 


+6.18 


-14 06.9 


+ 3.8 


9 


43 


59.4 


17 WE 


-12 03 11 


+1264 


-214.27 


+6.24 


-14 03.1 


+ 4.5 


9 


47 


56.0 


18 TH 


-11 42 07 


+1275 


-208.03 


+6.30 


-13 58.6 


+ 5.2 


9 


51 


52.5 


19 FR 


-11 20 52 


+1286 


-201.74 


+6.35 


-13 53.4 


+ 5.8 


9 


55 


49.1 


20 SA 


-10 59 26 


+1296 


-195.39 


+6.40 


-13 47.6 


+ 6.5 


9 


59 


45.6 


21 SU 


-10 37 50 


+1306 


-188.99 


+6.45 


-13 41.1 


+ 7.1 


10 


03 


42.2 


22 MO 


-10 16 04 


+1315 


-182.54 


+6.49 


-13 34.0 


+ 7.8 


10 


07 


38.7 


23 TU 


- 9 54 09 


+1324 


-176.04 


+6.54 


-13 26.2 


+ 8.4 


10 


11 


35.3 


24 WE 


- 9 32 04 


+1333 


-169.50 


+6.58 


-13 17.9 


+ 9.0 


10 


15 


31.8 


25 TH 


- 9 09 51 


+1341 


-162.92 


+6.62 


-13 08.9 


+ 9.6 


10 


19 


28.4 


26 FR 


- 8 47 30 


+1349 


-156.30 


+6.66 


-12 59.3 


+10.1 


10 


23 


24.9 


27 SA 


- 8 25 02 


+1356 


-149.64 


+6.70 


-12 49.2 


+10.7 


10 


27 


21.5 


28 SU 


- 8 02 25 


+1363 


-142.94 


+6.73 


-12 38.5 


+11.3 


10 


31 


18.0 
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Table 2a. 


Sun, 1993, for zero hours 


universal time 


(GMT) - < 


continued 






APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 












DAILY 










DAILY 




DAILY 










CHANGE 




CHANGE 




CHANGE 










° i it 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 




MAR 1 MO 


- 7 39 42 


+1370 


-136.21 


+6.77 


-12 27.2 


+11.8 


10 


35 14.6 




2 TU 


- 7 16 53 


+1376 


-129.45 


+6.80 


-12 15.4 


+12.3 


10 


39 11.2 




3 WE 


- 6 53 57 


+1381 


-122.65 


+6.82 


-12 03.1 


+12.8 


10 


43 07.7 




4 TH 


- 6 30 55 


+1387 


-115.83 


+6.85 


-11 50.3 


+13.3 


10 


47 04.3 




5 FR 


- 6 07 49 


+1392 


-108.98 


+6.87 


-11 37.1 


+13.7 


10 


51 00.8 




6 SA 


- 5 44 37 


+1396 


-102.11 


+6.89 


-11 23.4 


+14.1 


10 


54 57.4 




7 SU 


- 5 21 21 


+1401 


- 95.21 


+6.92 


-11 09.2 


+14.5 


10 


58 53.9 




8 MO 


- 4 58 00 


+1405 


- 88.30 


+6.94 


-10 54.7 


+14.9 


11 


02 50.5 




9 TU 


- 4 34 35 


+1408 


- 81.36 


+6.95 


-10 39.7 


+15.3 


11 


06 47.0 




10 WE 


- 4 11 07 


+1411 


- 74.41 


+6.97 


-10 24.4 


+15.6 


11 


10 43.6 




11 TH 


- 3 47 36 


+1414 


- 67.44 


+6.98 


-10 08.8 


+15.9 


11 


14 40.1 




12 FR 


- 3 24 02 


+1417 


- 60.45 


+7.00 


-09 52.9 


+16.2 


11 


18 36.7 




13 SA 


- 3 00 25 


+1419 


- 53.46 


+7.01 


-09 36.7 


+16.5 


11 


22 33.2 




14 SU 


- 2 36 46 


+1421 


- 46.45 


+7.02 


-09 20.2 


+16.7 


11 


26 29.8 




15 MO 


- 2 13 06 


+1422 


- 39.44 


+7.02 


-09 03.5 


+16.9 


11 


30 26.4 




16 TU 


- 1 49 24 


+1423 


- 32.41 


+7.03 


-08 46.6 


+17.1 


11 


34 22.9 




17 WE 


- 1 25 41 


+1424 


- 25.39 


+7.03 


-08 29.5 


+17.3 


11 


38 19.5 




18 TH 


- 1 01 57 


+1424 


- 18.36 


+7.03 


-08 12.1 


+17.5 


11 


42 16.0 




19 FR 


- 38 14 


+1424 


- 11.33 


+7.03 


-07 54.7 


+17.6 


11 


46 12.6 




20 SA 


- 14 30 


+1423 


- 4.30 


+7.03 


-07 37.0 


+17.7 


11 


50 09.1 




21 SU 


+ 09 13 


+1422 


+ 2.73 


+7.02 


-07 19.3 


+17.9 


11 


54 05.7 




22 MO 


+ 32 55 


+1421 


+ 9.75 


+7.02 


-07 01.5 


+17.9 


11 


58 02.2 




23 TU 


+ 56 36 


+1419 


+ 16.77 


+7.01 


-06 43.5 


+18.0 


12 


01 58.8 




24 WE 


+ 1 20 15 


+1417 


+ 23.78 


+7.00 


-06 25.5 


+18.1 


12 


05 55.3 




25 TH 


+ 1 43 52 


+1415 


+ 30.77 


+6.99 


-06 07.4 


+18.1 


12 


09 51.9 




26 FR 


+ 2 07 26 


+1412 


+ 37.76 


+6.97 


-05 49.3 


+18.1 


12 


13 48.4 




27 SA 


+ 2 30 58 


+1409 


+ 44.73 


+6.96 


-05 31.2 


+18.1 


12 


17 45.0 




28 SU 


+ 2 54 27 


+1405 


+ 51.69 


+6.94 


-05 13.1 


+18.1 


12 


21 41.5 




29 MO 


+ 3 17 52 


+1401 


+ 58.63 


+6.92 


-04 54.9 


+18.1 


12 


25 38.1 




30 TU 


+ 3 41 13 


+1397 


+ 65.55 


+6.90 


-04 36.8 


+18.0 


12 


29 34.6 




31 WE 


+ 4 04 30 


+1392 


+ 72.45 


+6.87 


-04 18.8 


+18.0 


12 


33 31.2 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | If 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


APR 1 TH 


+ 4 27 43 


+1387 


+ 79.32 


+6.85 


-04 00.8 


+17.9 


12 


37 


27.7 


2 FR 


+ 4 50 50 


+1382 


+ 86.17 


+6.82 


-03 42.9 


+17.8 


12 


41 


24.3 


3 SA 


+ 5 13 52 


+1377 


+ 93.00 


+6.80 


-03 25.1 


+17.7 


12 


45 


20.9 


4 SU 


+ 5 36 49 


+1371 


+ 99.80 


+6.77 


-03 07.5 


+17.5 


12 


49 


17.4 


5 MO 


+ 5 59 39 


+1364 


+106.56 


+6.74 


-02 50.0 


+17.3 


12 


53 


14.0 


6 TU 


+ 6 22 24 


+1358 


+113.30 


+6.71 


-02 32.6 


+17.2 


12 


57 


10.5 


7 WE 


+ 6 45 01 


+1351 


+120.01 


+6.67 


-02 15.5 


+16.9 


13 


01 


07.0 


8 TH 


+ 7 07 32 


+1344 


+126.68 


+6.64 


-01 58.5 


+16.7 


13 


05 


03.6 


9 FR 


+ 7 29 56 


+1336 


+133.31 


+6.60 


-01 41.8 


+16.4 


13 


09 


00.2 


10 SA 


+ 7 52 12 


+1328 


+139.91 


+6.56 


-01 25.4 


+16.2 


13 


12 


56.7 


11 SU 


+ 8 14 21 


+1320 


+146.47 


+6.52 


-01 09.2 


+15.9 


13 


16 


53.3 


12 MO 


+ 8 36 21 


+1312 


+152.99 


+6.48 


-00 53.4 


+15.5 


13 


20 


49.8 


13 TU 


+ 8 58 12 


+1303 


+159.47 


+6.43 


-00 37.9 


+15.2 


13 


24 


46.4 


14 WE 


+ 9 19 55 


+1294 


+165.90 


+6.39 


-00 22.7 


+14.8 


13 


28 


42.9 


15 TH 


+ 9 41 29 


+1284 


+172.29 


+6.34 


-00 07.8 


+14.5 


13 


32 


39.5 


16 FR 


+10 02 53 


+1274 


+178.63 


+6.29 


+00 06.7 


+14.1 


13 


36 


36.0 


17 SA 


+10 24 07 


+1264 


+184.92 


+6.24 


+00 20.8 


+13.7 


13 


40 


32.6 


18 SU 


+10 45 11 


+1253 


+191.16 


+6.19 


+00 34.5 


+13.3 


13 


44 


29.1 


19 MO 


+11 06 04 


+1242 


+197.35 


+6.13 


+00 47.8 


+12.9 


13 


48 


25.7 


20 TU 


+11 26 46 


+1231 


+203.49 


*6.08 


+01 00.7 


+12.5 


13 


52 


22.2 


21 WE 


+11 47 17 


+1219 


+209.57 


+6.02 


+01 13.1 


+12.0 


13 


56 


18.8 


22 TH 


+12 07 36 


+1207 


+215.59 


+5.96 


+01 25.1 


+11.6 


14 


00 


15.3 


23 FR 


+12 27 44 


+1195 


+221.55 


+5.90 


+01 36.7 


+11.1 


14 


04 


11.9 


24 SA 


+12 47 39 


+1182 


+227.45 


+5.84 


+01 47.8 


+10.7 


14 


08 


08.4 


25 SU 


+13 07 21 


+1169 


+233.29 


+5.77 


+01 58.5 


+10.2 


14 


12 


05.0 


26 MO 


+13 26 50 


+1156 


+239.06 


+5.71 


+02 08.7 


+ 9.7 


14 


16 


01.6 


27 TU 


+13 46 06 


+1142 


+244.77 


+5.64 


+02 18.4 


+ 9.2 


14 


19 


58.1 


28 WE 


+14 05 09 


+1128 


+250.41 


+5.57 


^02 27.6 


+ 8.7 


14 


23 


54.7 


29 TH 


+14 23 57 


+1114 


+255.99 


+5.50 


+02 36.3 


+ 8.2 


14 


27 


51.2 


30 FR 


+14 42 31 


+1099 


+261.49 


+5.43 


+02 44.5 


+ 7.7 


14 


31 


47.8 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


MAY 1 SA 


+15 00 51 


+1084 


+266.92 


+5.35 


+02 52.3 


+ 7.2 


14 


35 


44.4 


2 SU 


+15 18 55 


+1069 


+272.27 


+5.28 


+02 59.5 


+ 6.7 


14 


39 


40.9 


3 MO 


+15 36 44 


+ 1054 


+277.55 


+5.20 


+03 06.1 


+ 6.1 


14 


43 


37.4 


4 TU 


+15 54 18 


+1038 


+282.75 


+5.13 


+03 12.3 


+ 5.6 


14 


47 


34.0 


5 WE 


+16 11 35 


+1022 


+287.88 


+5.05 


+03 17.9 


+ 5.1 


14 


51 


30.5 


6 TH 


+16 28 37 


+1005 


+292.92 


+4.96 


+03 23.0 


+ 4.5 


14 


55 


27.1 


7 FR 


+16 45 22 


+ 989 


+297.89 


+4.88 


+03 27.4 


+ 3.9 


14 


59 


23.7 


8 SA 


+17 01 51 


+ 972 


+302.77 


+4.80 


+03 31.4 


+ 3.3 


15 


03 


20.2 


9 SU 


+17 18 03 


+ 954 


+307.57 


+4.71 


+03 34.7 


+ 2.8 


15 


07 


16.8 


10 MO 


+17 33 57 


+ 937 


+312.28 


+4.63 


+03 37.5 


+ 2.2 


15 


11 


13.3 


11 TU 


+17 49 34 


+ 919 


+316.91 


+4.54 


+03 39.6 


+ 1.6 


15 


15 


09.9 


12 WE 


+18 04 53 


+ 901 


+321 .44 


+4.45 


+03 41.2 


+ 1.0 


15 


19 


06.5 


13 TH 


+18 19 53 


+ 882 


+325.89 


+4.36 


+03 42.2 


+ 0.4 


15 


23 


03.0 


14 FR 


+18 34 35 


+ 863 


+330.25 


+4.26 


+03 42.6 


- 0.2 


15 


26 


59.6 


15 SA 


+18 48 59 


+ 844 


+334.51 


+4.17 


+03 42.4 


- 0.8 


15 


30 


56.1 


16 SU 


+19 03 03 


+ 825 


+338.68 


+4.07 


+03 41.7 


- 1.4 


15 


34 


52.7 


17 MO 


+19 16 48 


+ 805 


+342.76 


+3.98 


+03 40.3 


- 1.9 


15 


38 


49.2 


18 TU 


+19 30 14 


+ 786 


+346.73 


+3.88 


+03 38.4 


- 2.5 


15 


42 


45.8 


19 WE 


+19 43 19 


+ 765 


+350.61 


+3.78 


+03 35.9 


- 3.1 


15 


46 


42.3 


20 TH 


+19 56 05 


+ 745 


+354.39 


+3.68 


+03 32.8 


- 3.6 


15 


50 


38.9 


21 FR 


+20 08 30 


+ 724 


+358.07 


+3.58 


+03 29.2 


- 4.1 


15 


54 


35.4 


22 SA 


+20 20 34 


+ 703 


+361.65 


+3.47 


+03 25.1 


- 4.7 


15 


58 


32.0 


23 SU 


+20 32 18 


+ 682 


+365.12 


+3.37 


+03 20.4 


- 5.2 


16 


02 


28.6 


24 MO 


+20 43 40 


+ 661 


+368.49 


+3.26 


+03 15.3 


- 5.7 


16 


06 


25.1 


25 TU 


+20 54 41 


+ 639 


+371.76 


+3.16 


+03 09.6 


- 6.2 


16 


10 


21.7 


26 WE 


+21 05 20 


+ 617 


+374.91 


+3.05 


+03 03.4 


- 6.6 


16 


14 


18.2 


27 TH 


+21 15 37 


+ 595 


+377.96 


+2.94 


+02 56.8 


- 7.1 


16 


18 


14.8 


28 FR 


+21 25 33 


+ 573 


+380.90 


+2.83 


+02 49.7 


- 7.5 


16 


22 


11.4 


29 SA 


+21 35 06 


+ 551 


+383.73 


+2.72 


+02 42.2 


- 7.9 


16 


26 


07.9 


30 SU 


+21 44 16 


+ 528 


+386.45 


+2.61 


+02 34.2 


- 8.4 


16 


30 


04.5 


31 MO 


+21 53 04 


+ 505 


+389.06 


+2.49 


+02 25.9 


- 8.8 


16 


34 


01.0 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 


GREENWICH 
DATE 


DEGREES 


MILS 














DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


JUN 1 TU 


+22 01 29 


+ 482 


+391.55 


+2.38 


+02 17.1 


- 9.1 


16 


37 


57.6 


2 WE 


+22 09 31 


+ 459 


+393.93 


+2.27 


+02 08.0 


- 9.5 


16 


41 


54.1 


3 TH 


+22 17 10 


+ 436 


+396.20 


+2.15 


+01 58.5 


- 9.9 


16 


45 


50.7 


4 FR 


+22 24 26 


+ 412 


+398,35 


+2.03 


+01 48.6 


-10.2 


16 


49 


47.2 


5 SA 


+22 31 18 


+ 388 


+400.38 


+1.92 


+01 38.4 


-10.5 


16 


53 


43.8 


6 SU 


+22 37 46 


+ 365 


+402.30 


+1.80 


+01 27.9 


-10.9 


16 


57 


40.4 


7 MO 


+22 43 51 


+ 341 


+404.10 


+1.68 


+01 17.0 


-11.2 


17 


01 


36.9 


8 TU 


+22 49 32 


+ 517 


+405.79 


+1.57 


+01 05.8 


-11.5 


17 


05 


33.5 


9 WE 


+22 54 48 


+ 293 


+407.35 


+1.45 


+00 54.4 


-11.7 


17 


09 


30.0 


10 TH 


+22 59 41 


+ 268 


+408.79 


+1.32 


+00 42.6 


-12.0 


17 


13 


26.6 


11 FR 


+23 04 09 


+ 244 


+410.12 


+1.20 


+00 30.7 


-12.2 


17 


17 


23.2 


12 SA 


+23 08 13 


+ 219 


+411.32 


+1.08 


+00 18.5 


-12.4 


17 


21 


19.7 


13 SU 


+23 11 52 


+ 195 


+412.41 


+0.96 


+00 06.1 


-12.6 


17 


25 


16.3 


14 MO 


+23 15 07 


+ 170 


+413.37 


+0.84 


-00 06.5 


-12.7 


17 


29 


12.8 


15 TU 


+23 17 57 


+ 145 


+414.21 


+0.72 


-00 19.3 


-12.9 


17 


33 


09.4 


16 WE 


+23 20 23 


+ 121 


+414.93 


+0.60 


-00 32.1 


-13.0 


17 


37 


05.9 


17 TH 


+23 22 23 


+ 96 


+415.52 


+0.47 


-00 45.1 


-13.1 


17 


41 


02.5 


18 FR 


+23 23 59 


+ 71 


+416.00 


+0.35 


-00 58.2 


-13.1 


17 


44 


59.0 


19 SA 


+23 25 11 


+ 46 


+416.35 


+0.23 


-01 11.3 


-13.2 


17 


48 


55.6 


20 SU 


+23 25 57 


+ 22 


+416.58 


+0.11 


-01 24.5 


-13.2 


17 


52 


52.2 


21 MO 


+23 26 19 


- 3 


+416.68 


-0.01 


-01 37.7 


-13.1 


17 


56 


48.7 


22 TU 


+23 26 15 


- 28 


+416.67 


-0.14 


-01 50.8 


-13.1 


18 


00 


45.3 


23 WE 


+23 25 47 


- 53 


+416.53 


-0.26 


-02 03.9 


-13.0 


18 


04 


41.9 


24 TH 


+23 24 55 


- 77 


+416.27 


-0.38 


-02 16.9 


-12.9 


18 


08 


38.4 


25 FR 


+23 23 37 


- 102 


+415.89 


-0.50 


-02 29.8 


-12.8 


18 


12 


35.0 


26 SA 


+23 21 55 


- 127 


+415.38 


-0.63 


-02 42.5 


-12.6 


18 


16 


31.5 


27 SU 


+23 19 48 


- 151 


+414.76 


-0.75 


-02 55.1 


-12.4 


18 


20 


28.1 


28 MO 


+23 17 17 


- 176 


+414.01 


-0.87 


-03 07.5 


-12.2 


18 


24 


24.6 


29 TU 


+23 14 21 


- 200 


+413.14 


-0.99 


-03 19.7 


-12.0 


18 


28 


21.2 


30 WE 


+23 11 01 


- 225 


+412.15 


-1.11 


-03 31.7 


-11.7 


18 


32 


17.7 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



JUL 1 TH 

2 FR 

3 SA 

4 SU 

5 HO 

6 TU 

7 WE \ 

8 TH 

9 FR 

10 SA 

11 SU 

12 MO 

13 TU 

14 WE 

15 TH 

16 FR 

17 SA 

18 SU 

19 MO 

20 TU 

21 WE 

22 TH 

23 FR 

24 SA 

25 SU 

26 MO 

27 TU 

28 WE 

29 TH 

30 FR 

31 SA 



APPARENT DECLINATION 



DEGREES 



DAILY 

CHANGE 

(SEC) 



+23 07 16 
+23 03 08 
+22 58 35 
+22 53 38 
+22 48 17 
+22 42 32 
+22 36 24 
+22 29 52 
+22 22 57 
+22 15 39 
+22 07 57 
+21 59 53 
+21 51 26 
+21 42 36 
+21 33 24 
+21 23 50 
+21 13 54 
+21 03 37 
+20 52 58 
+20 41 58 
+20 30 37 
+20 18 56 
+20 06 54 
+19 54 32 
+19 41 50 
+19 28 49 
+19 15 28 
+19 01 49 
+18 47 50 
+18 33 34 
+18 18 59 



- 249 

- 273 

- 297 

- 321 

- 345 

- 368 

- 392 

- 415 

- 438 

- 461 

- 484 

- 507 

- 530 

- 552 

- 574 

- 596 

- 617 

- 639 

- 660 

- 681 

- 701 

- 722 

- 742 

- 762 

- 781 

- 801 

- 820 

- 838 

- 857 

- 875 

- 893 



MILS 



MILS 



+411.04 

+409.82 

+408.47 

+407.00 

+405.42 

+403.72 

+401.90 

+399.96 

+397.91 

+395.75 

+393.47 

+391.08 

+388.57 

+385.96 

+383.23 

+380.40 

+377.45 

+374.40 

+371.25 

+367.99 

+364.63 

+361.16 

+357.60 

+353.94 

+350.17 

+346.32 

+342.36 

+338.32 

+334.18 

+329.94 

+325.62 



DAILY 

CHANGE 

(MILS) 



EQUATION OF TIME 



-1.23 

-1.35 

-1.47 

-1.59 

-1.70 

-1.82 

-1.94 

-2.05 

-2.16 

-2.28 

-2.39 

-2.50 

-2.62 

-2.73 

-2.83 

-2.94 

-3.05 

-3.16 

-3.26 

-3.36 

-3.46 

-3.57 

-3.66 

-3.76 

-3.86 

-3.96 

-4.05 

-4.14 

-4.23 

-4.32 

-4.41 



MIN SEC 



-03 43.4 
-03 54.9 
-04 06.1 
-04 16.9 
-04 27.5 
-04 37.7 
-04 47.6 
-04 57.2 
-05 06.3 
-05 15.1 
-05 23.4 
-05 31.3 
-05 38.8 
-05 45.8 
-05 52.4 
-05 58.5 
-06 04.1 
-06 09.1 
-06 13.7 
-06 17.6 
-06 21.1 
-06 23.9 
-06 26.2 
-06 27.9 
-06 29.0 
-06 29.4 
-06 29.3 
-06 28.5 
■06 27.1 
-06 25.1 
■06 22.5 



DAILY 

CHANGE 

(SEC) 



SIDEREAL TIME 



-11.5 
-11.2 
-10.9 
-10.6 
-10.2 

- 9.9 

- 9.5 

- 9.1 

- 8.8 

- 8.3 

- 7.9 

- 7.5 

- 7.0 

- 6.6 

- 6.1 

- 5.6 

- 5.1 

- 4.5 

- 4.0 

- 3.4 

- 2.9 

- 2.3 

- 1.7 

- 1.1 

- 0.5 
+ 0.2 
+ 0.8 
+ 1.4 
+ 2.0 
+ 2.6 
+ 3.2 



HR MIN SEC 



18 36 14.3 
18 40 10.9 
18 44 07.4 
18 48 04.0 
18 52 00.5 
18 55 57.1 

18 59 53.7 

19 03 50.2 
19 07 46.8 
19 11 43.3 
19 15 39.9 
19 19 36.4 
19 23 33.0 
19 27 29.5 
19 31 26.1 
19 35 22.6 
19 39 19.2 
19 43 15.8 
19 47 12.3 
19 51 08.9 
19 55 05.5 

19 59 02.0 

20 02 58.6 
20 06 55.1 
20 10 51.7 
20 14 48.2 
20 18 44.8 
20 22 41.3 
20 26 37.9 
20 30 34.4 
20 34 31.0 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 


GREENWICH 
DATE 


DEGREES 


MILS 












DAILY 




DAILY 




DAILY 










CHANGE 




CHANGE 




CHANGE 








O | || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


AUG 1 SU 


+18 04 06 


- 911 


+321.21 


-4.50 


-06 19.2 


+ 3.9 


20 


38 27.6 


2 MO 


+17 48 55 


- 928 


+316.72 


-4.58 


-06 15.4 


+ 4.5 


20 


42 24.1 


3 TU 


+17 33 27 


- 945 


+312.13 


-4.67 


-06 10.9 


+ 5.1 


20 


46 20.7 


4 WE 


+M 17 42 


- 962 


+307.47 


-4.75 


-06 05.8 


+ 5.7 


20 


50 17.2 


5 TH 


+17 01 40 


- 979 


+302.71 


-4.83 


-06 00.1 


+ 6.3 


20 


54 13.8 


6 FR 


+16 45 21 


- 995 


+297.88 


-4.91 


-05 53.9 


+ 6.8 


20 


58 10.3 


7 SA 


+16 28 46 


-1011 


+292.97 


-4.99 


-05 47.0 


+ 7.4 


21 


02 06.9 


8 SU 


+16 11 55 


-1027 


+287.98 


-5.07 


-05 39.6 


+ 8.0 


21 


06 03.4 


9 MO 


+15 54 49 


-1042 


+282.91 


-5.15 


-05 31.6 


+ 8.6 


21 


10 00.0 


10 TU 


+15 37 27 


-1057 


+277.76 


-5.22 


-05 23.0 


+ 9.1 


21 


13 56.5 


11 WE 


+15 19 50 


-1072 


+272.54 


-5.29 


-05 13.9 


+ 9.7 


21 


17 53.1 


12 TH 


+15 01 58 


-1086 


+267.25 


-5.36 


-05 04.3 


+10.2 


21 


21 49.6 


13 FR 


+14 43 51 


-1101 


+261.88 


-5.44 


-04 54.0 


+10.7 


21 


25 46.2 


14 SA 


+14 25 31 


-1114 


+256.45 


-5.50 


-04 43.3 


+11.3 


21 


29 42.8 


15 SU 


+14 06 56 


-1128 


+250.94 


-5.57 


-04 32.0 


+11.8 


21 


33 39.3 


16 MO 


+13 48 08 


-1141 


+245.37 


-5.63 


-04 20.2 


+12.3 


21 


37 35.9 


17 TU 


+13 29 07 


-1154 


+239.74 


-5.70 


-04 07.9 


+12.8 


21 


41 32.4 


18 WE 


+13 09 53 


-1166 


+234.04 


-5.76 


-03 55.1 


+13.3 


21 


45 29.0 


19 TH 


+12 50 27 


-1179 


+228.28 


-5.82 


-03 41.8 


+13.8 


21 


49 25.5 


20 FR 


+12 30 48 


-1190 


+222.46 


-5.88 


-03 27.9 


+14.3 


21 


53 22.1 


21 SA 


+12 10 58 


-1202 


+216.58 


-5.94 


-03 13.6 


+14.8 


21 


57 18.6 


22 SU 


+11 50 56 


-1213 


+210.65 


-5.99 


-02 58.8 


+15.3 


22 


01 15.2 


23 MO 


+11 30 43 


-1224 


+204.66 


-6.04 


-02 43.6 


+15.7 


22 


05 11.7 


24 TU 


+11 10 19 


-1234 


+198.61 


-6.09 


-02 27.9 


+16.2 


22 


09 08.3 


25 WE 


+10 49 45 


-1245 


+192.52 


-6.15 


-02 11.7 


+16.6 


22 


13 04.9 


26 TH 


+10 29 00 


-1254 


+186.37 


-6.19 


-01 55.1 


+17.0 


22 


17 01.4 


27 FR 


+10 08 06 


-1264 


+180.18 


-6.24 


-01 38.1 


+17.4 


22 


20 58.0 


28 SA 


+ 9 47 02 


-1273 


+173.94 


-6.29 


-01 20.7 


+17.8 


ZZ 


24 54.5 


29 SU 


+ 9 25 49 


-1282 


+167.65 


-6.33 


-01 02.9 


+18.1 


22 


28 51.1 


30 MO 


+ 9 04 27 


-1291 


+161.32 


-6.38 


-00 44.8 


+18.5 


22 


32 47.6 


31 TU 


+ 8 42 56 


-1299 


+154.94 


-6.41 


-00 26.3 


+18.8 


22 


36 44.2 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










* i ss 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


Miw 


SEC 


SEP 1 UE 


+ 8 21 17 


-1307 


+148.53 


-6.45 


-00 07.5 


+19.1 


22 


40 


40.7 


2 TH 


+ 7 59 30 


-1315 


+142.07 


-6.49 


+00 11.7 


+19.4 


22 


44 


37.3 


3 FR 


+ 7 37 35 


-1322 


+135.58 


-6.53 


+00 31.0 


+19.7 


22 


48 


33.8 


4 SA 


+ 7 15 32 


-1330 


+129.05 


-6.57 


+00 50.7 


+19.9 


22 


52 


30.4 


5 SU 


+ 6 53 23 


-1336 


+122.48 


-6.60 


+01 10.6 


+20.1 


22 


56 


26.9 


6 MO 


* 6 31 06 


-1343 


+115.88 


-6.63 


+01 30.7 


+20.3 


23 


00 


23.5 


7 TU 


+ 6 08 43 


-1349 


+109.25 


-6.66 


+01 51.0 


+20.5 


23 


04 


20.0 


8 WE 


+ 5 46 14 


-1355 


+102,59 


-6.69 


+02 11.5 


+20.7 


23 


08 


16.6 


9 TH 


+ 5 23 39 


-1361 


+ 95.90 


-6.72 


+02 32.2 


+20.8 


23 


12 


13.1 


10 FR 


+ 5 00 58 


-1366 


+ 89.18 


-6.75 


+02 53.0 


+20.9 


23 


16 


09.7 


11 SA 


+ 4 38 12 


-1371 


+ 82.43 


-6.77 


+03 13.9 


+21.0 


23 


20 


06.3 


12 SU 


+ 4 15 22 


-1375 


+ 75.66 


-6.79 


+03 35.0 


+21.1 


23 


24 


02.8 


13 MO 


+ 3 52 27 


-1379 


+ 68.87 


-6.81 


+03 56.1 


+21.2 


23 


27 


59.4 


14 TU 


+ 3 29 27 


-1383 


+ 62.06 


-6.83 


+04 17.2 


+21.2 


23 


31 


55.9 


15 WE 


+ 3 06 24 


-1387 


+ 55.23 


-6.85 


+04 38.5 


+21.3 


23 


35 


52.5 


16 TH 


+ 2 43 17 


-1390 


+ 48.38 


-6.86 


+04 59.7 


+21.3 


23 


39 


49.0 


17 FR 


+ 2 20 07 


-1393 


+ 41.52 


-6.88 


+05 21.0 


+21.3 


23 


43 


45.6 


18 SA 


+ 1 56 55 


-1395 


+ 34.64 


-6.89 


+05 42.3 


+21.3 


23 


47 


42.1 


19 SU 


+ 1 33 40 


-1397 


+ 27.75 


-6.90 


+06 03.6 


+21.3 


23 


51 


38.7 


20 MO 


+ 1 10 22 


-1399 


+ 20.85 


-6.91 


+06 24.8 


+21.2 


23 


55 


35.2 


21 TU 


+ 47 04 


-1400 


+ 13.94 


-6.91 


+06 46.0 


+21.1 


23 


59 


31.8 


22 WE 


+ 23 43 


-1401 


+ 7.03 


-6.92 


+07 07.2 


+21.1 





03 


28.3 


23 TH 


+ 00 22 


-1402 


+ 0.11 


-6.92 


+07 28.2 


+21.0 





07 


24.9 


24 FR 


- 23 00 


-1402 


- 6.81 


-6.92 


+07 49.2 


+20.8 





11 


21.5 


25 SA 


- 46 22 


-1402 


- 13.74 


-6.92 


+08 10.1 


+20.7 





15 


18.0 


26 SU 


- 1 09 44 


-1402 


- 20.66 


-6.92 


+08 30.7 


+20.5 





19 


14.6 


27 MO 


- 1 33 06 


-1401 


- 27.58 


-6.92 


+08 51.3 


+20.3 





23 


11.1 


28 TU 


- 1 56 27 


-1400 


- 34.50 


-6.91 


+09 11.6 


+20.1 





27 


07.7 


29 WE 


- 2 19 47 


-1399 


- 41.42 


-6.91 


+09 31.7 


+19.9 





31 


04.2 


30 TH 


- 2 43 06 


-1397 


- 48.33 


-6.90 


+09 51.6 


+19.6 





35 


00.8 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 




















DAILY 




DAILY 




DAILY 










CHANGE 




CHANGE 




CHANGE 








° i n 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR MIN 


SEC 


OCT 1 FR 


- 3 06 24 


-1395 


- 55.23 


-6.89 


+10 11.3 


+19.3 


38 


57.3 


2 SA 


- 3 29 39 


-1393 


- 62.12 


-6.S& 


+10 30.6 


+19.0 


42 


53.8 


3 SU 


- 3 52 52 


-1390 


- 69.00 


-6.86 


+10 49.6 


+18.7 


46 


50.4 


4 MO 


- 4 16 03 


-1388 


- 75.87 


-6.85 


+11 08.3 


+18.4 


50 


46.9 


5 TU 


- 4 39 10 


-1384 


- 82.72 


-6.83 


+11 26.7 


+18.0 


54 


43.5 


6 UE 


- 5 02 14 


-1381 


- 89.55 


-6.82 


+11 44.7 


+17.6 


58 


40.1 


7 TH 


- 5 25 15 


-1376 


- 96.37 


-6.80 


+12 02.3 


+17.2 


1 02 


36.6 


8 FR 


- 5 48 11 


-1372 


-103.17 


-6.78 


+12 19.4 


+16.7 


1 06 


33.2 


9 SA 


- 6 11 04 


-1367 


-109.94 


-6.75 


+12 36.1 


+16.3 


1 10 


29.7 


10 SU 


- 6 33 51 


-1362 


-116.70 


-6.73 


+12 52.4 


+15.8 


1 14 


26.3 


11 MO 


- 6 56 33 


-1357 


-123.42 


-6.70 


+13 08.2 


+15.3 


1 18 


22.8 


12 TU 


- 7 19 10 


-1351 


-130.12 


-6.67 


+13 23.4 


+14.8 


1 22 


19.4 


13 WE 


- 7 41 40 


-1344 


-136.79 


-6.64 


+13 38.2 


+14.2 


1 26 


15.9 


14 TH 


- 8 04 04 


-1338 


-143.43 


-6.61 


+13 52.4 


+13.7 


1 30 


12.5 


15 FR 


- 8 26 22 


-1330 


-150.03 


-6.57 


+14 06.1 


+13.1 


1 34 


09.0 


16 SA 


- 8 48 32 


-1323 


-156.60 


-6.53 


+14 19.2 


+12.6 


1 38 


05.6 


17 SU 


- 9 10 35 


-1315 


-163.14 


-6.49 


+14 31.8 


+12.0 


1 42 


02.1 


18 MO 


- 9 32 30 


-1307 


-169.63 


-6.45 


+14 43.7 


+11.4 


1 45 


58.7 


19 TU 


- 9 54 17 


-1298 


-176.08 


-6.41 


+14 55.1 


+10.8 


1 49 


55.3 


20 WE 


-10 15 55 


-1289 


-182.49 


-6.37 


+15 05.9 


+10.1 


1 53 


51.8 


21 TH 


-10 37 24 


-1279 


-188.86 


-6.32 


+15 16.0 


+ 9.5 


1 57 


48.4 


22 FR 


-10 58 43 


-1269 


-195.17 


-6.27 


+15 25.5 


+ 8.9 


2 01 


44.9 


23 SA 


-11 19 52 


-1259 


-201.44 


-6.22 


+15 34.4 


+ 8.2 


2 05 


41.5 


24 SU 


-11 40 51 


-1248 


-207.66 


-6.16 


+15 42.6 


+ 7.5 


2 09 


38.0 


25 MO 


-12 01 39 


-1237 


-213.82 


-6.11 


+15 50.1 


+ 6.8 


2 13 


34.6 


26 TU 


-12 22 17 


-1226 


-219.93 


-6.05 


+15 56.9 


+ 6.1 


2 17 


31.1 


27 WE 


-12 42 42 


-1214 


-225.99 


-6.00 


+16 02.9 


+ 5.4 


2 21 


27.7 


28 TH 


-13 02 56 


-1202 


-231.98 


-5.94 


+16 08.3 


+ 4.6 


2 25 


24.2 


29 FR 


-13 22 58 


-1189 


-237.92 


-5.87 


+16 12.9 


+ 3.9 


2 29 


20.8 


30 SA 


-13 42 47 


-1176 


-243.79 


-5.81 


+16 16.8 


+ 3.1 


2 33 


17.3 


31 SU 


-14 02 23 


-1163 


-249.59 


-5.74 


+16 19.9 


+ 2.3 


2 37 


13.9 
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Table 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 




















DATE 




DAILY 
CHANGE 




DAILY 

CHANGE 




DAILY 
CHANGE 










O 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


NOV 1 MO 


-14 21 45 


-1149 


-255.34 


-5.67 


+16 22.1 


+ 1.5 


2 


41 


10.4 


2 TU 


-14 40 54 


-1135 


-261.01 


-5.60 


+16 23.6 


+ 0.7 


2 


45 


07.0 


3 WE 


-14 59 49 


-1120 


-266.61 


-5.53 


+16 24.3 


- 0.1 


2 


49 


03.6 


4 TH 


-15 18 29 


-1105 


-272.14 


-5.46 


+16 24.2 


- 1.0 


2 


53 


00.1 


5 FR 


-15 36 54 


-1090 


-277.60 


-5.38 


+16 23.2 


- 1.8 


2 


56 


56.7 


6 SA 


-15 55 03 


-1074 


-282.98 


-5.30 


+16 21.4 


- 2.7 


3 


00 


53.2 


7 SU 


-16 12 57 


-1058 


-288.28 


-5.22 


+16 18.7 


- 3.5 


3 


04 


49.8 


a mo 


-16 30 35 


-1041 


-293.51 


-5.14 


+16 15.2 


- 4.4 


3 


08 


46.3 


9 TU 


-16 47 56 


-1024 


-298.65 


-5.06 


+16 10.8 


- 5.3 


3 


12 


42.9 


10 WE 


-17 05 00 


-1006 


-303.70 


-4.97 


+16 05.5 


- 6.1 


3 


16 


39.4 


11 TH 


-17 21 46 


- 989 


-308.67 


-4.88 


+15 59.4 


- 7.0 


3 


20 


36.0 


12 FR 


-17 38 15 


- 970 


-313.55 


-4.79 


+15 52.4 


- 7.9 


3 


24 


32.5 


13 SA 


-17 54 25 


- 952 


-318.35 


-4.70 


+15 44.5 


- 8.7 


3 


28 


29.1 


14 SU 


-18 10 17 


- 933 


-323.05 


-4.61 


+15 35.8 


- 9.6 


3 


32 


25.7 


15 MO 


-18 25 49 


- 913 


-327.65 


-4.51 


+15 26.3 


-10.4 


3 


36 


22.2 


16 TU 


-18 41 02 


- 893 


-332.16 


-4.41 


+15 15.9 


-11.2 


3 


40 


18.8 


17 WE 


-18 55 55 


- 873 


-336.57 


-4.31 


+15 04.7 


-12.0 


3 


44 


15.3 


18 TH 


-19 10 28 


- 852 


-340.88 


-4.21 


+14 52.6 


-12.9 


3 


48 


11.9 


19 FR 


-19 24 41 


- 831 


-345.09 


-4.10 


+14 39.7 


-13.7 


3 


52 


08.5 


20 SA 


-19 38 32 


- 810 


-349.19 


-4.00 


+14 26.1 


-14.5 


3 


56 


05.0 


21 SU 


-19 52 02 


- 788 


-353.19 


-3.89 


+14 11.6 


-15.2 


4 


00 


01.6 


22 MO 


-20 05 10 


- 766 


-357.09 


-3.78 


+13 56.4 


-16.0 


4 


03 


58.1 


23 TU 


-20 17 56 


- 744 


-360.87 


-3.67 


+13 40.4 


-16.8 


4 


07 


54.7 


24 UE 


-20 30 19 


- 721 


-364.54 


-3.56 


+13 23.6 


-17.5 


4 


11 


51.2 


25 TH 


-20 42 20 


- 698 


-368.10 


-3.45 


+13 06.0 


-18.3 


4 


15 


47.8 


26 FR 


-20 53 58 


- 674 


-371.54 


-3.33 


+12 47.8 


-19.0 


4 


19 


44.3 


27 SA 


-21 05 12 


- 650 


-374.87 


-3.21 


+12 28.7 


-19.7 


4 


23 


40.9 


28 SU 


-21 16 02 


- 626 


-378.09 


-3.09 


+12 09.0 


-20.4 


4 


27 


37.4 


29 MO 


-21 26 29 


- 602 


-381.18 


-2.97 


+11 48.6 


-21.1 


4 


31 


34.0 


30 TU 


-21 36 31 


- 577 


-384.15 


-2.85 


+11 27.5 


-21.8 


4 


35 


30.6 
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Taible 2a. Sun, 1993, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


DEC 1 WE 


-21 46 08 


- 552 


-387.00 


•2.73 


+11 05.7 


-22.5 


4 


39 


27.1 


2 TH 


-21 55 20 


- 527 


-389.73 


-2.60 


+10 43.2 


-23.1 


4 


43 


23.7 


3 FR 


-22 04 08 


- 502 


-392.33 


•2.48 


+10 20.1 


-23.7 


4 


47 


20.3 


4 SA 


-22 12 29 


- 476 


-394.81 


•2.35 


+09 56.4 


-24.3 


4 


51 


16.8 


5 SU 


-22 20 25 


- 450 


-397.16 


•2.22 


+09 32.1 


-24.9 


4 


55 


13.4 


6 MO 


-22 27 55 


- 424 


-399.38 


•2.09 


+09 07.2 


-25.4 


4 


59 


09.9 


7 TU 


-22 34 59 


- 397 


-401.48 


•1.96 


+08 41.8 


-26.0 


5 


03 


06.5 


8 WE 


-22 41 36 


- 370 


-403.44 


•1.83 


+08 15.8 


-26.5 


5 


07 


03.0 


9 TH 


-22 47 46 


- 343 


-405.27 


-1.69 


+07 49.3 


-26.9 


5 


10 


59.6 


10 FR 


-22 53 30 


- 316 


-406.96 


•1.56 


+07 22.4 


-27.4 


5 


14 


56.1 


11 SA 


-22 58 46 


- 289 


-408.52 


•1.43 


+06 55.0 


-27.8 


5 


18 


52.7 


12 SU 


-23 03 35 


- 262 


-409.95 


•1.29 


+06 27.2 


-28.2 


5 


22 


49.3 


13 MO 


-23 07 57 


- 234 


-411.24 


-1.16 


+05 59.1 


-28.5 


5 


26 


45.8 


14 TU 


-23 11 51 


- 206 


-412.40 


•1.02 


+05 30.6 


-28.8 


5 


30 


42.4 


15 WE 


-23 15 17 


- 179 


-413.42 


-0.88 


+05 01.8 


-29.0 


5 


34 


38.9 


16 TH 


-23 18 16 


- 151 


-414.30 


-0.75 


+04 32.8 


-29.3 


5 


38 


35.5 


17 FR 


-23 20 47 


- 123 


-415.05 


•0.61 


+04 03.5 


-29.4 


5 


42 


32.1 


18 SA 


-23 22 49 


- 95 


-415.65 


•0.47 


+03 34.1 


-29.6 


5 


46 


28.6 


19 SU 


-23 24 24 


- 66 


-416.12 


-0.33 


+03 04.5 


-29.7 


5 


50 


25.2 


20 MO 


-23 25 30 


- 38 


-416.45 


-0.19 


+02 34.8 


-29.8 


5 


54 


21.7 


21 TU 


-23 26 08 


- 10 


-416.63 


-0.05 


+02 05.0 


-29.8 


5 


58 


18.3 


22 WE 


-23 26 18 


+ 18 


-416.68 


+0.09 


+01 35.2 


-29.8 


6 


02 


14.8 


23 TH 


-23 26 00 


+ 46 


-416.59 


+0.23 


+01 05.4 


-29.8 


6 


06 


11.4 


24 FR 


-23 25 14 


+ 75 


-416.36 


+0.37 


+00 35.6 


-29.8 


6 


10 


07.9 


25 SA 


-23 23 59 


+ 103 


-415.99 


+0.51 


+00 05.8 


-29.7 


6 


14 


04.5 


26 SU 


-23 22 16 


+ 131 


-415.49 


+0.65 


-00 23.8 


-29.5 


6 


18 


01.1 


27 MO 


-23 20 05 


+ 159 


-414.84 


+0.79 


-00 53.4 


-29.4 


6 


21 


57.6 


28 TU 


-23 17 26 


+ 187 


-414.05 


+0.92 


-01 22.8 


-29.2 


6 


25 


54.2 


29 WE 


-23 14 19 


+ 215 


-413.13 


+1.06 


-01 52.0 


-29.0 


6 


29 


50.7 


30 TH 


-23 10 44 


+ 243 


-412.07 


+1.20 


-02 21.0 


-28.8 


6 


33 


47.3 


31 FR 


-23 06 41 


+ 271 


-410.87 


+1.34 


-02 49.8 


-28.5 


6 


37 


43.9 


32 SA 


-23 02 10 




-409.53 




-03 18.3 




6 


41 


40.4 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) 





APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










| It 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


JAN FR 


-23 06 41 


+ 271 


-410.87 


+1.34 


-02 49.8 


-28.5 


6 


37 


43.9 


JAN 1 3A 


-23 02 10 


+ 298 


-409.53 


+1.47 


-03 18.3 


-28.2 


6 


41 


40.4 


2 SU 


-22 57 12 


+ 326 


-408.06 


+1.61 


-03 46.5 


-27.9 


6 


45 


37.0 


3 MO 


-22 51 46 


+ 353 


-406-45 


+1.74 


-04 14.4 


-27.6 


6 


49 


33.5 


4 TU 


-22 45 53 


+ 380 


-404.71 


+1.88 


-04 42.0 


-27.2 


6 


53 


30.1 


5 WE 


-22 39 33 


+ 407 


-402.83 


+2.01 


-05 09.1 


-26.8 


6 


57 


26.6 


6 TH 


-22 32 46 


+ 434 


-400.82 


+2.14 


-05 35.9 


-26.3 


7 


01 


23.2 


7 FR 


-22 25 32 


+ 461 


-398.67 


+2.28 


-06 02.3 


-25.9 


7 


05 


19.8 


8 SA 


-22 17 51 


+ 487 


-396.40 


+2.40 


-06 28.2 


-25.4 


7 


09 


16.3 


9 SU 


-22 09 44 


+ 513 


-394.00 


+2.53 


-06 53.6 


-24.9 


7 


13 


12.9 


10 MO 


-22 01 11 


+ 539 


-391.46 


+2.66 


-07 18.4 


-24.3 


7 


17 


09.4 


11 TU 


-21 52 12 


+ 564 


-388.80 


+2.79 


-07 42.8 


-23.8 


7 


21 


06.0 


12 WE 


-21 42 48 


+ 590 


-386.01 


+2.91 


-08 06.5 


-23.2 


7 


25 


02.6 


13 TH 


-21 32 58 


+ 615 


-383.10 


+3.04 


-08 29.7 


-22.5 


7 


28 


59.1 


14 FR 


-21 22 43 


+ 639 


-380.07 


+3.16 


-08 52.2 


-21.9 


7 


32 


55.7 


15 SA 


-21 12 04 


+ 664 


-376.91 


+3.28 


-09 14.1 


-21.2 


7 


36 


52.2 


16 SU 


-21 01 00 


+ 688 


-373.63 


+3.40 


-09 35.3 


-20.5 


7 


40 


48.8 


17 MO 


-20 49 33 


+ 711 


-370.24 


+3.51 


-09 55.8 


-19.8 


7 


44 


45.3 


18 TU 


-20 37 41 


+ 735 


-366.72 


+3.63 


-10 15.6 


-19.1 


7 


48 


41.9 


19 WE 


-20 25 26 


+ 758 


-363.09 


+3.74 


-10 34.7 


-18.3 


7 


52 


38.4 


20 TH 


-20 12 49 


+ 781 


-359.35 


+3.86 


-10 53.0 


-17.6 


7 


56 


35.0 


21 FR 


-19 59 48 


+ 803 


-355.50 


+3.97 


-11 10.5 


-16.8 


8 


00 


31.6 


22 SA 


-19 46 25 


+ 825 


-351.53 


+4.07 


-11 27.3 


-16.0 


8 


04 


28.1 


23 SU 


-19 32 40 


+ 847 


-347.46 


+4.18 


-11 43.3 


-15.2 


8 


08 


24.7 


24 MO 


-19 18 33 


+ 868 


-343.28 


+4.29 


-11 58.5 


-14.4 


8 


12 


21.2 


25 TU 


-19 04 05 


+ 889 


-338.99 


+4.39 


-12 12.9 


-13.6 


8 


16 


17.8 


26 WE 


-18 49 17 


+ 909 


-334.60 


+4.49 


-12 26.5 


-12.8 


8 


20 


14.4 


27 TH 


-18 34 07 


+ 930 


-330.11 


+4.59 


-12 39.3 


-12. 


8 


24 


10.9 


28 FR 


-18 18 38 


+ 949 


-325.52 


+4.69 


-12 51.3 


-11.2 


8 


28 


07.5 


29 SA 


-18 02 48 


+ 969 


-320.83 


+4.79 


-13 02.5 


-10.4 


8 


32 


04.0 


30 SU 


-17 46 39 


+ 988 


-316.05 


+4.88 


-13 12.9 


- 9.6 


8 


36 


00.6 


31 MO 


-17 30 11 


+1007 


-311.17 


+4.97 


-13 22.4 


- 8.8 


8 


39 


57.1 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










1 If 


(SEC) 


MILS 


(MRS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


FEB 1 TU 


-17 13 25 


+1025 


-306.20 


+5.06 


-13 31.2 


- 8,0 


8 


43 


53.7 


2 WE 


-16 56 20 


+1043 


-301.13 


+5.15 


-13 39.2 


- 7.2 


8 


47 


50.2 


3 TH 


-16 38 57 


+1061 


-295.98 


+5.24 


-13 46.3 


- 6.4 


8 


51 


46.8 


4 FR 


-16 21 16 


+1078 


-290.75 


+5.32 


-13 52.7 


- 5.6 


S 


55 


43.3 


5 SA 


-16 03 18 


+1094 


-285.42 


+5.40 


-13 58.3 


- 4.8 


8 


59 


39.9 


6 SU 


-15 45 04 


+1111 


-280.02 


+5.49 


-14 03.1 


- 4.0 


9 


03 


36.5 


7 MO 


-15 26 34 


+1126 


-274.54 


+5.56 


-14 07.1 


- 3.2 


9 


07 


33.0 


8 TU 


-15 07 47 


+1142 


-268.97 


+5.64 


-14 10.3 


- 2.4 


9 


11 


29.6 


9 WE 


-14 48 46 


+1157 


-263.34 


+5.71 


-14 12.8 


- 1.7 


9 


15 


26.1 


10 TH 


-14 29 29 


+1171 


-257.62 


+5.78 


-14 14.4 


- 0.9 


9 


19 


22.7 


11 FR 


-14 09 58 


+1185 


-251.84 


+5.85 


-14 15.3 


- 0.1 


9 


23 


19.2 


12 SA 


-13 50 13 


+1199 


-245.99 


+5.92 


-14 15.4 


+ 0.7 


9 


27 


15.8 


13 SU 


-13 30 14 


+1212 


-240.07 


+5.99 


-14 14.8 


+ 1.4 


9 


31 


12.3 


14 MO 


-13 10 02 


+1225 


-234.08 


+6.05 


-14 13.4 


+ 2.2 


9 


35 


08.9 


15 TU 


-12 49 37 


+1237 


-228.03 


+6.11 


-14 11.2 


+ 2.9 


9 


39 


05.4 


16 WE 


-12 29 00 


+1249 


-221.92 


+6.17 


-14 08.3 


+ 3.6 


9 


43 


02.0 


17 TH 


-12 08 10 


+1261 


-215.76 


+6.23 


-14 04.6 


+ 4.4 


9 


46 


58.5 


18 FR 


-11 47 10 


+1272 


-209.53 


+6.28 


-14 00.3 


+ 5.1 


9 


50 


55.1 


19 SA 


-11 25 58 


+1282 


-203.25 


+6.33 


-13 55.2 


+ 5.8 


9 


54 


51.6 


20 SU 


-11 04 35 


+1293 


-196.92 


+6.39 


-13 49.5 


+ 6.4 


9 


58 


48.2 


21 MO 


-10 43 03 


+1303 


-190.53 


+6.43 


-13 43.0 


+ 7.1 


10 


02 


44.8 


22 TU 


-10 21 20 


+1312 


-184.10 


+6.48 


-13 35.9 


+ 7.8 


10 


06 


41.3 


23 WE 


- 9 59 28 


+1321 


-177.62 


+6.52 


-13 28.2 


+ 8.4 


10 


10 


37.9 


24 TH 


- 9 37 27 


+ 1330 


-171.10 


+6.57 


-13 19.8 


+ 9.0 


10 


14 


34.4 


25 FR 


- 9 15 17 


+1338 


-164.53 


+6.61 


-13 10.8 


+ 9.6 


10 


18 


31.0 


26 SA 


- 8 52 59 


+1346 


-157.92 


+6.65 


-13 01.2 


+10.2 


10 


22 


27.5 


27 SU 


- 8 30 33 


+1354 


-151.27 


+6.69 


-12 51.0 


+10.7 


10 


26 


24.1 


28 MO 


- 8 07 59 


+1361 


-144.59 


+6.72 


-12 40.3 


+11.2 


10 


30 


20.6 
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Table 2b. 


Sun, 1994, 


for zero hours 


universal time 


(GMT) - continued 




APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










© I ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MU 


I SEC 


MAR 1 TU 


- 7 45 18 


+1368 


-137.87 


+6.76 


-12 29.1 


+11.7 


10 


34 


17.2 


2 WE 


- 7 22 30 


+1374 


-131.11 


+6.79 


-12 17.4 


+12.2 


10 


38 


13.7 


3 TH 


- 6 59 36 


+1380 


-124.33 


+6.81 


-12 05.1 


+12.7 


10 


42 


10.3 


4 FR 


- 6 36 36 


+1386 


-117.51 


+6.84 


-11 52.5 


+13.1 


10 


46 


06.8 


5 SA 


- 6 13 30 


+1391 


-110.67 


+6.87 


-11 39.4 


+13.5 


10 


50 


03.4 


6 SU 


- 5 50 19 


+1396 


-103.80 


+6.89 


-11 25.8 


+13.9 


10 


54 


00.0 


7 MO 


- 5 27 03 


+1400 


- 96.90 


+6.91 


-11 11.9 


+14.3 


10 


57 


56.5 


8 TU 


- 5 03 42 


+1405 


- 89.99 


+6.94 


-10 57.6 


+14.7 


11 


01 


53.1 


9 WE 


- 4 40 18 


+1408 


- 83.05 


+6.95 


-10 42.9 


+15.0 


11 


05 


49.6 


10 TH 


- 4 16 49 


+1411 


- 76.10 


+6.97 


-10 27.8 


+15.4 


11 


09 


46.2 


11 FR 


- 3 53 18 


+1414 


- 69.13 


+6.98 


-10 12.5 


+15.7 


11 


13 


42.7 


12 SA 


- 3 29 44 


+1417 


- 62.14 


+7.00 


-09 56.8 


+16.0 


11 


17 


39.3 


13 SU 


- 3 06 07 


+1419 


- 55.15 


+7.01 


-09 40.8 


+16.3 


11 


21 


35.8 


14 MO 


- 2 42 28 


+1420 


- 48.14 


+7.01 


-09 24.5 


+16.6 


11 


25 


32.4 


15 TU 


- 2 18 48 


+1422 


- 41.13 


+7.02 


-09 07.9 


+ 16.8 


11 


29 


28.9 


16 WE 


- 1 55 06 


+1423 


- 34.10 


+7.03 


-08 51.1 


+17.0 


11 


33 


25.5 


17 TH 


- 1 31 23 


+1423 


- 27.08 


+7.03 


-OS 34.1 


+17.3 


11 


37 


22.0 


18 FR 


- 1 07 40 


+1423 


- 20.05 


+7.03 


-08 16.8 


+17.4 


11 


41 


18.6 


19 SA 


- 43 57 


+1423 


- 13.02 


+7.03 


-07 59.4 


+17.6 


11 


45 


15.1 


20 SU 


- 20 14 


+1423 


- 5.99 


+7.03 


-07 41.8 


+17.8 


11 


49 


11.7 


21 MO 


+ 03 29 


+1422 


+ 1.03 


+7.02 


-07 24.0 


+17.9 


11 


53 


08.2 


22 TU 


+ 27 11 


+1420 


+ 8.05 


+7.01 


-07 06.1 


+18.0 


11 


57 


04.8 


23 WE 


+ 50 51 


+1419 


+ 15.07 


+7.01 


-06 48.0 


+18.1 


12 


01 


01.3 


24 TH 


+ 1 14 29 


+1417 


+ 22.07 


+7.00 


-06 29.9 


+18.2 


12 


04 


57.9 


25 FR 


+ 1 38 06 


+1414 


+ 29.07 


+6.98 


-06 11.7 


+18.3 


12 


08 


54.5 


26 SA 


+ 2 01 40 


+1412 


+ 36.05 


+6.97 


-05 53.4 


+18.3 


12 


12 


51.0 


27 SU 


+ 2 25 12 


+1409 


+ 43.02 


+6.96 


-05 35.2 


+18.3 


12 


16 


47.5 


28 MO 


+ 2 48 41 


+1405 


+ 49.98 


+6.94 


-05 16.9 


+18.3 


12 


20 


44.1 


29 TU 


+ 3 12 06 


+1402 


+ 56.92 


+6.92 


-04 58.6 


+18.2 


12 


24 


40.6 


30 WE 


+ 3 35 28 


+1398 


+ 63.84 


+6.90 


-04 40.4 


+18.1 


12 


28 


37.2 


31 TH 


+ 3 58 45 


+1393 


+ 70.74 


+6.88 


-04 22.3 


+18.0 


12 


32 


33.7 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


APR 1 FR 


+ 4 21 59 


+1389 


+ 77.62 


+6.86 


-04 04.2 


+17.9 


12 


36 


30.3 


2 SA 


+ 4 45 08 


+1384 


+ 84.48 


+6.83 


-03 46.3 


+17.8 


12 


40 


26.9 


3 SU 


+ 5 08 12 


+1378 


+ 91.32 


+6.80 


-03 28.5 


+17.6 


12 


44 


23.4 


4 MO 


+ 5 31 10 


+1373 


+ 98.12 


+6.78 


-03 10.9 


+17.5 


12 


48 


20.0 


5 TU 


+ 5 54 03 


+1367 


+104.90 


+6.75 


-02 53.4 


+17.3 


12 


52 


16.5 


6 WE 


+ 6 16 49 


+1360 


+111.65 


+6.72 


-02 36.2 


+17.1 


12 


56 


13.1 


7 TH 


+ 6 39 30 


+1353 


+118.37 


+6.68 


-02 19.1 


+16.8 


13 


00 


09.6 


8 FR 


+ 7 02 03 


+1346 


+125.05 


+6,65 


-02 02.3 


+16.6 


13 


04 


06.2 


9 SA 


+ 7 24 29 


+1339 


+131.70 


+6.61 


-01 45.7 


+16.3 


13 


08 


02.7 


10 SU 


+ 7 46 48 


+1331 


+138.31 


+6.57 


-01 29.3 


+16.1 


13 


11 


59.3 


11 MO 


+ 8 08 59 


+1323 


+144.88 


+6.53 


-01 13.3 


+15.8 


13 


15 


55.8 


12 TU 


+ 8 31 02 


+1314 


+151.42 


+6.49 


-00 57.5 


+15.5 


13 


19 


52.4 


13 WE 


+ 8 52 56 


+1305 


+157.90 


+6,44 


-00 42.0 


+15.2 


13 


23 


48.9 


14 TH 


+ 9 14 41 


+1296 


+164.35 


+6,40 


-00 26.8 


+14.9 


13 


27 


45.5 


15 FR 


+ 9 36 17 


+1286 


+170.75 


+6,35 


-00 11.9 


+14.5 


13 


31 


42.0 


16 SA 


+ 9 57 43 


+1276 


+177.10 


+6.30 


+00 02.6 


+14.2 


13 


35 


38.6 


17 SU 


+10 19 00 


+1266 


+183.41 


+6.25 


+00 16.8 


+13.8 


13 


39 


35.2 


18 MO 


+10 40 06 


+1255 


+189.66 


+6.20 


+00 30.6 


+13.4 


13 


43 


31.7 


19 TU 


+11 01 01 


+1244 


+195.86 


+6.14 


+00 44.0 


+13.1 


13 


47 


28.3 


20 WE 


+11 21 46 


+ 1233 


+202.00 


+6.09 


+00 57.1 


+12.7 


13 


51 


24.8 


21 TH 


+11 42 19 


+1222 


+208.09 


+6.03 


+01 09.8 


+12.3 


13 


55 


21.4 


22 FR 


+12 02 40 


+1210 


+214.12 


+5.98 


+01 22.0 


+11.8 


13 


59 


17.9 


23 SA 


+12 22 50 


+1197 


+220.10 


+5.91 


+01 33.8 


+11.4 


14 


03 


14.5 


24 SU 


+12 42 47 


+1185 


+226.01 


+5.85 


+01 45.2 


+10.9 


14 


07 


11.0 


25 MO 


+13 02 32 


+1172 


+231.86 


+5,79 


+01 56.2 


+10.5 


14 


11 


07.6 


26 TU 


+13 22 04 


+1159 


+237.65 


+5,72 


+02 06.6 


+10.0 


14 


15 


04.1 


27 WE 


+13 41 23 


+1145 


+243.37 


+5.65 


+02 16.6 


+ 9.5 


14 


19 


00.7 


28 TH 


+14 00 28 


+1132 


+249.03 


+5.59 


+02 26.0 


+ 8.9 


14 


22 


57.2 


29 FR 


+14 19 19 


+1117 


+254.61 


+5.52 


+02 35.0 


+ 8.4 


14 


26 


53.8 


30 SA 


+14 37 57 


+1103 


+260.13 


+5.45 


+02 43.4 


+ 7.9 


14 


30 


50.4 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIA 


SEC 


MAY 1 SU 


+14 56 20 


+1088 


+265.58 


+5.37 


+02 51.3 


+ 7.3 


14 


34 


46.9 


2 MO 


+15 14 28 


+1073 


+270.95 


+5.30 


+02 58.6 


+ 6.8 


14 


38 


43.5 


3 TU 


+15 32 22 


+1058 


+276.25 


+5.22 


+03 05.3 


+ 6.2 


14 


42 


40.0 


4 WE 


+15 49 59 


+1042 


+281.48 


+5.15 


+03 11.5 


+ 5.6 


14 


46 


36.6 


5 TH 


+16 07 22 


+1026 


+286.62 


+5.07 


+03 17.1 


+ 5.0 


14 


50 


33.1 


6 FR 


+16 24 28 


+1010 


+291.69 


+4.99 


+03 22.2 


+ 4.5 


14 


54 


29.7 


7 SA 


+16 41 17 


+ 993 


+296.68 


+4.90 


+03 26.6 


+ 3.9 


14 


58 


26.2 


8 SU 


+16 57 50 


+ 976 


+301.58 


+4.82 


+03 30.5 


+ 3.3 


15 


02 


22.8 


9 MO 


+17 14 07 


+ 959 


+306.40 


+4.74 


+03 33.8 


+ 2.7 


15 


06 


19.3 


10 TU 


+17 30 05 


+ 941 


+311.14 


+4.65 


+03 36.6 


+ 2.2 


15 


10 


15.9 


11 WE 


+17 45 47 


+ 923 


+315.79 


+4.56 


+03 38.7 


+ 1.6 


15 


14 


12.4 


12 TH 


+18 01 10 


+ 905 


+320.35 


+4.47 


+03 40.3 


+ 1.0 


15 


18 


09.0 


13 FR 


+18 16 15 


+ 887 


+324.82 


+4.38 


+03 41.3 


+ 0.5 


15 


22 


05.6 


14 SA 


+18 31 02 


+ 868 


+329.20 


+4.29 


+03 41.8 


- 0.1 


15 


26 


02.1 


15 SU 


+18 45 30 


+ 849 


+333.48 


+4.19 


+03 41.7 


- 0.7 


15 


29 


58.7 


16 MO 


+18 59 39 


+ 830 


+337.68 


+4.10 


+03 41.0 


- 1.2 


15 


33 


55.2 


17 TU 


+19 13 29 


+ 810 


+341.77 


+4.00 


+03 39.8 


- 1.8 


15 


37 


51.8 


18 WE 


+19 26 59 


+ 790 


+345.77 


+3.90 


+03 38.0 


- 2.3 


15 


41 


48.3 


19 TH 


+19 40 09 


+ 770 


+349.68 


+3.80 


+03 35.8 


- 2.8 


15 


45 


44.9 


20 FR 


+19 53 00 


+ 750 


+353.48 


+3.70 


+03 32.9 


- 3.3 


15 


49 


41.5 


21 SA 


+20 05 29 


+ 729 


+357.18 


+3.60 


+03 29.6 


- 3.9 


15 


53 


38.0 


22 SU 


+20 17 38 


+ 708 


+360.78 


+3.50 


+03 25.7 


- 4.4 


15 


57 


34.6 


23 MO 


+20 29 27 


+ 687 


+364.28 


+3.39 


+03 21.4 


- 4.9 


16 


01 


31.1 


24 TU 


+20 40 54 


+ 666 


+367.67 


+3.29 


+03 16.5 


- 5.4 


16 


05 


27.7 


25 WE 


+20 52 00 


+ 644 


+370.96 


+3.18 


+03 11.1 


- 5.9 


16 


09 


24.2 


26 TH 


+21 02 44 


+ 623 


+374.14 


+3.08 


+03 05.2 


- 6.4 


16 


13 


20.8 


27 FR 


+21 13 06 


+ 601 


+377.22 


+2.97 


+02 58.8 


- 6.9 


16 


17 


17.3 


28 SA 


+21 23 07 


+ 578 


+380.18 


+2.85 


+02 52.0 


- 7.3 


16 


21 


13.9 


29 SU 


+21 32 46 


+ 556 


+383.04 


+2.75 


+02 44.7 


- 7.8 


16 


25 


10.5 


30 MO 


+21 42 02 


+ 533 


+385.79 


+2.63 


+02 36.8 


- 8.3 


16 


29 


07.0 


31 TU 


+21 50 55 


+ 511 


+388.42 


+2.52 


+02 28.6 


- 8.7 


16 


33 


03.6 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 


GREENUICH 
DATE 


DEGREES 


MILS 














DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


JUN 1 UE 


+21 59 26 


+ 488 


+390,94 


+2.41 


+02 19.9 


- 9.1 


16 


37 


00.1 


2 TH 


+22 07 34 


+ 465 


+393.35 


+2.30 


+02 10.8 


- 9.5 


16 


40 


56.7 


3 FR 


+22 15 18 


+ 441 


+395.64 


+2.18 


+02 01.2 


- 9.9 


16 


44 


53.2 


4 SA 


+22 22 39 


+ 418 


+397.82 


+2.06 


+01 51.3 


-10.3 


16 


48 


49.8 


5 SU 


+22 29 37 


+ 394 


+399.89 


+1.95 


+01 41.0 


-10.6 


16 


52 


46.3 


6 MO 


+22 36 11 


+ 370 


+401.83 


+1.83 


+01 30.4 


-11.0 


16 


56 


42.9 


7 TU 


+22 42 22 


+ 346 


+403.66 


+1.71 


+01 19.4 


-11.3 


17 


00 


39.5 


8 WE 


+22 48 08 


+ 322 


+405.37 


+1.59 


+01 08.1 


-11.6 


17 


04 


36.0 


9 TH 


+22 53 30 


+ 298 


+406.97 


+1.47 


+00 56.6 


-11.8 


17 


08 


32.6 


10 FR 


+22 58 29 


+ 274 


+408.44 


+1.35 


+00 44.8 


-12.0 


17 


12 


29.1 


11 SA 


+23 03 03 


+ 250 


+409.79 


+1.23 


+00 32.7 


-12.3 


17 


16 


25.7 


12 SU 


+23 07 13 


+ 225 


+411.02 


+1.11 


+00 20.5 


-12.4 


17 


20 


22.3 


13 MO 


+23 10 58 


+ 201 


+412.14 


+0.99 


+00 08.0 


-12.6 


17 


24 


18.8 


14 TU 


+23 14 19 


+ 176 


+413.13 


+0.87 


-00 04.6 


-12.7 


17 


28 


15.4 


15 WE 


+23 17 15 


+ 152 


+414.00 


+0.75 


-00 17.3 


-12.8 


17 


32 


11.9 


16 TH 


+23 19 46 


+ 127 


+414.75 


+0.63 


-00 30.1 


-12.9 


17 


36 


08.5 


17 FR 


+23 21 53 


+ 102 


+415.37 


+0.50 


-00 43.0 


-13.0 


17 


40 


05.0 


18 SA 


+23 23 35 


+ 77 


+415.88 


+0.38 


-00 56.0 


-13.0 


17 


44 


01.6 


19 SU 


+23 24 53 


+ 53 


+416.26 


+0.26 


-01 08.9 


-13.0 


17 


47 


58.1 


20 MO 


+23 25 45 


+ 28 


+416.52 


+0.14 


-01 22.0 


-13.0 


17 


51 


54.7 


21 TU 


+23 26 13 


+ 3 


+416.66 


+0.01 


-01 34.9 


-13.0 


17 


55 


51.3 


22 WE 


+23 26 16 


- 22 


+416.67 


-0.11 


-01 47.9 


-12.9 


17 


59 


47.8 


23 TH 


+23 25 54 


- 47 


+416.56 


-0.23 


-02 00.8 


-12.8 


18 


03 


44.4 


24 FR 


+23 25 08 


- 71 


+416.33 


-0.35 


-02 13.7 


-12.8 


18 


07 


40.9 


25 SA 


+23 23 56 


- 96 


+415.98 


-0.47 


-02 26.4 


-12.7 


18 


11 


37.5 


26 SU 


+23 22 20 


- 121 


+415.51 


-0.60 


-02 39.1 


-12.5 


18 


15 


34.1 


27 MO 


+23 20 20 


- 145 


+414.91 


-0.72 


-02 51.6 


-12.4 


18 


19 


30.6 


28 TU 


+23 17 54 


- 170 


+414.19 


-0.84 


-03 04.0 


-12.2 


18 


23 


27.2 


29 WE 


+23 15 04 


- 194 


+413.36 


-0.96 


-03 16.3 


-12.0 


18 


27 


23.7 


30 TH 


+23 11 50 


- 219 


+412.40 


-1.08 


-03 28.3 


-11.8 


18 


31 


20.3 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










t II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MI* 


I SEC 


JUL 1 FR 


+23 08 11 


- 243 


+411.31 


-1.20 


-03 40.1 


-11.6 


18 


35 


16.8 


2 SA 


+23 04 08 


- 267 


+410.11 


-1.32 


-03 51.7 


-11.4 


18 


39 


13.4 


3 SU 


+22 59 41 


- 292 


+408.79 


-1.44 


-04 03.1 


-11.1 


18 


43 


09.9 


4 MO 


+22 54 49 


- 315 


+407.35 


-1.56 


-04 14.2 


-10.8 


18 


47 


06.5 


5 TU 


+22 49 34 


- 339 


+405.80 


-1.67 


-04 25.0 


-10.5 


18 


51 


03.1 


6 WE 


+22 43 54 


- 363 


+404.12 


-1.79 


-04 35.5 


-10.1 


18 


54 


59.6 


7 TH 


+22 37 51 


- 387 


+402.33 


-1.91 


-04 45.6 


- 9.8 


18 


58 


56.2 


8 FR 


+22 31 25 


- 410 


+400.42 


-2.02 


-04 55.4 


- 9.4 


19 


02 


52.7 


9 SA 


+22 24 35 


- 433 


+398.39 


-2.14 


-05 04.8 


- 9.0 


19 


06 


49.3 


10 SU 


+22 17 22 


- 456 


+396.25 


-2.25 


-05 13.8 


- 8.6 


19 


10 


45.9 


11 MO 


+22 09 45 


- 479 


+394.00 


-2.37 


-05 22.3 


- 8.1 


19 


14 


42.4 


12 TU 


+22 01 46 


- 502 


+391 .64 


-2.48 


-05 30.4 


- 7.6 


19 


18 


39.0' 


13 WE 


+21 53 25 


- 524 


+389.16 


-2.59 


-05 38.1 


- 7.2 


19 


22 


35.5 


14 TH 


+21 44 41 


- 546 


+386.57 


-2.70 


-05 45.2 


- 6.7 


19 


26 


32.1 


15 FR 


+21 35 35 


- 568 


+383.87 


-2.80 


-05 51.9 


- 6.1 


19 


30 


28.6 


16 SA 


+21 26 06 


- 590 


+381.07 


-2.91 


-05 58.0 


- 5.6 


19 


34 


25.2 


17 SU 


+21 16 16 


- 612 


+378.15 


-3.02 


-06 03.7 


- 5.1 


19 


38 


21.7 


18 MO 


+21 06 04 


- 633 


+375.13 


-3.13 


-06 08.7 


- 4.5 


19 


42 


18.3 


19 TU 


+20 55 31 


- 654 


+372.01 


-3.23 


-06 13.2 


- 4.0 


19 


46 


14.9 


20 WE 


+20 44 37 


- 675 


+368.77 


-3.33 


-06 17.2 


- 3.4 


19 


50 


11.4 


21 TH 


+20 33 22 


- 696 


+365.44 


-3.44 


-06 20.6 


- 2.8 


19 


54 


08.0 


22 FR 


+20 21 46 


- 716 


+362.00 


-3.54 


-06 23.4 


- 2.2 


19 


58 


04.5 


23 SA 


+20 09 50 


- 736 


+358.47 


-3.63 


-06 25.6 


- 1.7 


20 


02 


01.1 


24 SU 


+19 57 33 


- 756 


+354.83 


-3.73 


-06 27.3 


- 1.1 


20 


05 


57.7 


25 MO 


+19 44 57 


- 776 


+351.09 


-3.83 


-06 28.4 


- 0.5 


20 


09 


54.2 


26 TU 


+19 32 01 


- 796 


+347.26 


-3.93 


-06 28.9 


+ 0.1 


20 


13 


50.8 


27 WE 


+19 18 45 


- 815 


+343.33 


-4.02 


-06 28.8 


+ 0.7 


20 


17 


47.3 


28 TH 


+19 05 10 


- 834 


+339.31 


-4.12 


-06 28.1 


+ 1.2 


20 


21 


43.9 


29 FR 


+18 51 16 


- 853 


+335.19 


-4.21 


-06 26.9 


+ 1.8 


20 


25 


40.4 


30 SA 


+18 37 03 


- 871 


+330.98 


-4.30 


-06 25.1 


+ 2.4 


20 


29 


37.0 


31 SU 


+18 22 32 


- 889 


+326.68 


-4.39 


-06 22.6 


+ 3.0 


20 


33 


33.5 
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FM 6-300 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | M 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


AUG 1 MO 


+18 07 43 


- 907 


+322.29 


-4.48 


-06 19.6 


+ 3.6 


20 


37 


30.1 


2 TU 


+17 52 36 


- 925 


+317.81 


-4.57 


-06 16.0 


+ 4.2 


20 


41 


26.6 


3 WE 


+17 37 12 


- 942 


+313.24 


-4.65 


-06 11.8 


+ 4.8 


20 


45 


23.2 


4 TH 


+17 21 30 


- 959 


+308.59 


-4.74 


-06 07.0 


+ 5.4 


20 


49 


19.8 


5 FR 


+17 05 31 


- 975 


+303.86 


-4.81 


-06 01.6 


+ 6.0 


20 


53 


16.3 


6 SA 


+16 49 16 


- 992 


+299.04 


-4.90 


-05 55.7 


+ 6.6 


20 


57 


12.9 


7 SU 


+16 32 44 


-1008 


+294.14 


-4.98 


-05 49.1 


+ 7.2 


21 


01 


09.4 


8 MO 


+16 15 57 


-1023 


+289.17 


-5.05 


-05 42.0 


+ 7.7 


21 


05 


06.0 


9 TU 


+15 58 53 


-1039 


+284.12 


-5.13 


-05 34.2 


+ 8.3 


21 


09 


02.5 


10 WE 


+15 41 35 


-1054 


+278.99 


-5.20 


-05 25.9 


+ 8.9 


21 


12 


59.1 


11 TH 


+15 24 01 


-1068 


+273.78 


-5.27 


-05 17.0 


+ 9.5 


21 


16 


55.6 


12 FR 


+15 06 13 


-1083 


+268.51 


-5.35 


-05 07.5 


+10.1 


21 


20 


52.2 


13 SA 


+14 48 10 


-1097 


+263.16 


-5.42 


-04 57.4 


+10.7 


21 


24 


48.7 


14 SU 


+14 29 54 


-1111 


+257.75 


-5.49 


-04 46.7 


+11.2 


21 


28 


45.3 


15 MO 


+14 11 23 


-1124 


+252.26 


-5.55 


-04 35.5 


+11.8 


21 


32 


41.8 


16 TU 


+13 52 39 


-1137 


+246.71 


-5.61 


-04 23.7 


+12.3 


21 


36 


38.4 


17 WE 


+13 33 42 


-1150 


+241.10 


-5.68 


-04 11.4 


+12.9 


21 


40 


35.0 


18 TH 


+13 14 32 


-1162 


+235.42 


-5.74 


-03 58.5 


+13.4 


21 


44 


31.5 


19 FR 


+12 55 10 


-1175 


+229.68 


-5.80 


-03 45.2 


+13.9 


21 


48 


28.1 


20 SA 


+12 35 35 


-1187 


+223.88 


-5.86 


-03 31.3 


+14.4 


21 


52 


24.6 


21 SU 


+12 15 49 


-1198 


+218.02 


-5.92 


-03 16.9 


+14.8 


21 


56 


21.2 


22 MO 


+11 55 50 


-1210 


+212.10 


-5.98 


-03 02.1 


+15.3 


22 


00 


17.7 


23 TU 


+11 35 41 


-1221 


+206.13 


-6.03 


-02 46.8 


+15.7 


22 


04 


14.3 


24 WE 


+11 15 20 


-1231 


+200.10 


-6.08 


-02 31.1 


+16.1 


22 


08 


10.8 


25 TH 


+10 54 49 


-1242 


+194.02 


-6.13 


-02 14.9 


+16.6 


22 


12 


07.4 


26 FR 


+10 34 07 


-1252 


+187.89 


-6.18 


-01 58.4 


+16.9 


22 


16 


03.9 


27 SA 


+10 13 15 


-1262 


+181.70 


-6.23 


-01 41.4 


+17.3 


22 


20 


00.5 


28 SU 


+ 9 52 13 


-1271 


+175.47 


-6.28 


-01 24.1 


+17.7 


22 


23 


57.0 


29 MO 


+ 9 31 02 


-1281 


+169.19 


-6.33 


-01 06.5 


+18.0 


22 


27 


53.6 


30 TU 


+ 9 09 41 


-1289 


+162.87 


-6.37 


-00 48.5 


+18.3 


22 


31 


50.1 


31 UE 


+ 8 48 12 


-1298 


+156.50 


-6.41 


-00 30.1 


+18.6 


22 


35 


46.7 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










I || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MU 


1 SEC 


SEP 1 TH 


+ 8 26 34 


-1306 


+150.09 


-6.45 


-00 11.5 


+18.9 


22 


39 


43.3 


2 FR 


+ 8 04 48 


-1314 


+143.64 


-6.49 


+00 07.4 


+19.2 


22 


43 


39.8 


3 SA 


+ 7 42 54 


-1321 


+137.16 


-6.52 


+00 26.6 


+19.5 


22 


47 


36.4 


4 SU 


+ 7 20 53 


-1329 


+130.63 


-6.56 


+00 46.1 


+19.7 


22 


51 


32.9 


5 MO 


+ 6 58 44 


-1335 


+124.07 


-6.59 


+01 05.8 


+19.9 


22 


55 


29.5 


6 TU 


+ 6 36 29 


-1342 


+117.47 


-6.63 


+01 25.7 


+20.1 


22 


59 


26.0 


7 WE 


+ 6 14 07 


-1348 


+110.85 


-6.66 


+01 45.8 


+20.4 


23 


03 


22.6 


8 TH 


+ 5 51 39 


-1354 


+104.19 


-6.69 


+02 06.2 


+20.5 


23 


07 


19.1 


9 FR 


+ 5 29 05 


-1359 


+ 97.51 


-6.71 


+02 26.7 


+20.7 


23 


11 


15.7 


10 SA 


+ 5 06 26 


-1364 


+ 90.79 


-6.74 


+02 47.5 


+20.9 


23 


15 


12.2 


11 SU 


+ 4 43 41 


-1369 


+ 84.06 


-6.76 


+03 08.3 


+21.0 


23 


19 


08.8 


12 MO 


+ 4 20 52 


-1374 


+ 77.29 


-6.79 


+03 29.4 


+21.1 


23 


23 


05.3 


13 TU 


+ 3 57 59 


-1378 


+ 70.51 


-6.80 


+03 50.5 


+21.3 


23 


27 


01.9 


14 UE 


+ 3 35 01 


-1381 


+ 63.71 


-6.82 


+04 11.8 


+21.3 


23 


30 


58.4 


15 TH 


+ 3 11 59 


-1385 


+ 56.89 


-6.84 


+04 33.1 


+21.4 


23 


34 


55.0 


16 FR 


+ 2 48 55 


-1388 


+ 50.05 


-6.85 


+04 54.5 


+21.4 


23 


38 


51.6 


17 SA 


+ 2 25 46 


-1391 


+ 43.19 


-6.87 


+05 15.9 


+21.5 


23 


42 


48.1 


18 SU 


+ 2 02 35 


-1393 


+ 36.32 


-6.88 


+05 37.4 


+21.5 


23 


46 


44.7 


19 MO 


+ 1 39 22 


-1396 


+ 29.44 


-6.89 


+05 58.9 


+21.4 


23 


50 


41.2 


20 TU 


+ 1 16 06 


-1398 


+ 22.55 


-6.90 


+06 20.3 


+21.4 


23 


54 


37.8 


21 WE 


+ 52 49 


-1399 


+ 15.65 


-6.91 


+06 41.6 


+21.3 


23 


58 


34.3 


22 TH 


+ 29 30 


-1400 


+ 8.74 


-6.91 


+07 02.9 


+21.2 





02 


30.8 


23 FR 


+ 06 09 


-1401 


+ 1.82 


-6.92 


+07 24.1 


+21.1 





06 


27.4 


24 SA 


- 17 12 


-1402 


- 5.10 


-6.92 


+07 45.2 


+20.9 





10 


23.9 


25 SU 


- 40 34 


-1402 


- 12.02 


-6.92 


+08 06.1 


+20.7 





14 


20.5 


26 MO 


- 1 03 57 


-1402 


- 18.95 


-6.92 


+08 26.9 


+20.6 





18 


17.1 


27 TU 


- 1 27 19 


-1402 


- 25.87 


-6.92 


+08 47.4 


+20.3 





22 


13.6 


28 WE 


- 1 50 41 


-1401 


- 32.79 


-6.92 


+09 07.8 


+20.1 





26 


10.2 


29 TH 


- 2 14 02 


-1400 


- 39.71 


-6.91 


+09 27.9 


+19.9 





30 


06.7 


30 FR 


- 2 37 22 


-1398 


- 46.63 


-6.90 


+09 47.7 


+19.6 





34 


03.3 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


OCT 1 SA 


- 3 00 40 


-1397 


- 53.53 


-6.90 


+10 07.3 


+19.3 





37 


59.8 


2 SU 


- 3 23 57 


-1394 


- 60.43 


-6.88 


+10 26.6 


+19.0 





41 


56.4 


3 MO 


- 3 47 11 


-1392 


- 67.32 


-6.87 


+10 45.6 


+18.6 





45 


52.9 


4 TU 


- 4 10 23 


-1389 


- 74.19 


-6.86 


+11 04.2 


+18.3 





49 


49.5 


5 UE 


- 4 33 32 


-1386 


- 81.05 


-6.84 


+11 22.5 


+17.9 





53 


46.0 


6 TH 


- 4 56 38 


-1382 


- 87.89 


-6.82 


+11 40.4 


+17.6 





57 


42.6 


7 FR 


- 5 19 39 


-1378 


- 94.71 


-6.80 


+11 58.0 


+17.2 


1 


01 


39.1 


8 SA 


- 5 42 37 


-1373 


-101.52 


-6.78 


+12 15.1 


+16.8 


1 


05 


35.7 


9 SU 


- 6 05 30 


-1368 


-108.30 


-6.76 


+12 31.9 


+16.3 


1 


09 


32.2 


10 MO 


- 6 28 19 


-1363 


-115.06 


-6.73 


+12 48.2 


+15.9 


1 


13 


28.8 


11 TU 


- 6 51 02 


-1358 


-121.79 


-6.71 


+13 04.1 


+15.4 


1 


17 


25.4 


12 UE 


- 7 13 39 


-1352 


-128.49 


-6.68 


+13 19.6 


+15.0 


1 


21 


21.9 


13 TH 


- 7 36 11 


-1345 


-135.17 


-6.64 


+13 34.5 


+14.5 


1 


25 


18.5 


14 FR 


- 7 58 36 


-1338 


-141.81 


-6.61 


+13 49.0 


+14.0 


1 


29 


15.0 


15 SA 


- 8 20 55 


-1331 


-148.42 


-6.57 


+14 03.0 


+13.4 


1 


33 


11.6 


16 SU 


- 8 43 06 


-1324 


-154.99 


-6.54 


+14 16.4 


+12.9 


1 


37 


08.1 


17 MO 


- 9 05 10 


-1316 


-161.53 


-6.50 


+14 29.3 


+12.3 


1 


41 


04.7 


18 TU 


- 9 27 06 


-1308 


-168.03 


-6.46 


+14 41.5 


+11.7 


1 


45 


01.2 


19 UE 


- 9 48 54 


-1299 


-174.49 


-6.41 


+14 53.2 


+11.1 


1 


48 


57.8 


20 TH 


-10 10 33 


-1290 


-180.91 


-6.37 


+15 04.3 


+10.4 


1 


52 


54.3 


21 FR 


-10 32 04 


-1281 


-^87. 28 


-6.33 


+15 14.7 


+ 9.8 


1 


56 


50.9 


22 SA 


-10 53 25 


-1271 


-193.60 


-6.28 


+15 24.5 


+ 9.1 


2 


00 


47.4 


23 SU 


-11 14 36 


-1261 


-199.88 


-6.23 


+15 33.6 


+ 8.4 


2 


04 


44.0 


24 MO 


-11 35 38 


-1251 


-206.11 


-6.18 


+15 42.0 


+ 7.7 


2 


08 


40.5 


25 TU 


-11 56 29 


-1240 


-212.29 


-6.12 


+15 49.7 


+ 7.0 


2 


12 


37.1 


26 UE 


-12 17 09 


-1229 


-218.41 


-6.07 


+15 56.7 


+ 6.2 


2 


16 


33.6 


27 TH 


-12 37 38 


-1217 


-224.48 


-6.01 


+16 02.9 


+ 5.5 


2 


20 


30.2 


28 FR 


-12 57 55 


-1205 


-230.49 


-5.95 


+16 08.4 


+ 4.7 


2 


24 


26.8 


29 SA 


-13 18 00 


-1193 


-236.44 


-5.89 


+16 13.1 


+ 3.9 


2 


28 


23.3 


30 SU 


-13 37 53 


-1180 


-242.33 


-5.83 


+16 17.0 


+ 3.1 


2 


32 


19.9 


31 MO 


-13 57 32 


-1166 


-248.16 


-5.76 


+16 20.2 


+ 2.3 


2 


36 


16.4 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



NOV 1 TU 

2 WE 

3 TH 

4 FR 

5 SA 

6 SU 

7 MO 

8 TU 

9 WE 

10 TH 

11 FK 

12 SA 

13 SU 

14 MO 

15 TU 

16 WE 

17 TH 

18 FR 

19 SA 

20 SU 

21 MO 

22 TU 

23 WE 

24 TH 

25 FR 

26 SA 

27 SU 

28 MO 

29 TU 

30 WE 



APPARENT DECLINATION 



DEGREES 



DAILY 

CHANGE 

(SEC) 



-14 16 59 
-14 36 11 
-14 55 10 
-15 13 54 
-15 32 23 
-15 50 37 
-16 08 35 
-16 26 16 
-16 43 41 
-17 00 49 
-17 17 40 
-17 34 12 
-17 50 27 
-18 06 23 
-18 22 00 
-18 37 17 
-18 52 15 
-19 06 52 
-19 21 09 
-19 35 05 
-19 48 40 
-20 01 54 
-20 14 45 
-20 27 14 
-20 39 21 
-20 51 04 
-21 02 25 
-21 13 21 
-21 23 53 
-21 34 02 



-1153 
-1139 
-1124 
-1109 
-1094 
-1078 
-1062 
-1045 
-1028 
-1011 

- 993 

- 974 

- 956 

- 937 

- 917 

- 898 

- 878 

- 857 

- 836 

- 815 

- 793 

- 771 

- 749 

- 726 

- 703 

- 680 

- 656 

■ 632 

- 608 

■ 584 



MILS 



MILS 



DAILY 

CHANGE 

(MILS) 



-253.92 

-259.61 

-265.23 

-270.79 

-276.26 

-281.66 

-286.99 

-292,23 

-297.39 

-302.47 

-307.46 

-312.36 

-317.17 

-321.89 

-326.52 

-331.05 

-335.48 

-339.81 

-344.05 

-348.18 

-352.20 

-356.12 

-359.93 

-363.63 

-367.21 

-370.69 

-374.05 

-377.29 

-380.41 

-383.42 



-5.69 

-5.62 

-5.55 

-5.48 

-5.40 

-5.32 

-5.24 

-5.16 

-5.08 

-4.99 

-4.90 

-4.81 

-4.72 

-4.63 

-4.53 

-4.43 

-4.34 

-4.23 

-4.13 

-4.02 

-3.92 

-3.81 

-3.70 

-3.59 

-3.47 

-3.36 

-3.24 

-3.12 

-3.00 

-2.88 



EQUATION OF TIME 



MIN SEC 



DAILY 

CHANGE 

(SEC) 



+16 22.5 
+16 24.0 
+16 24.7 
+16 24.6 
+16 23.7 
+16 22.0 
+16 19.4 
+16 16.0 
+16 11.8 
+16 06.8 
+16 01.0 
+15 54.3 
+15 46.8 
+15 38.4 
+15 29.2 
+15 19.2 
+15 08.4 
+14 56.7 
+14 44,2 
+14 30.8 
+14 16.7 
+14 01.7 
+13 45.9 
+13 29.3 
+13 11.9 
+12 53.8 
+12 34.9 
+12 15.2 
+11 54.8 
+11 33.6 



+ 1.5 
+ 0.7 

- 0.1 

- 0.9 

- 1.7 

- 2.6 

- 3.4 

- 4.2 

- 5.0 

- 5.9 

- 6.7 

- 7.5 

- 8.3 

- 9.2 
-10.0 
-10.8 
-11.7 
-12.5 
-13.3 
-14.2 
-15.0 
-15.8 
= 16.6 
-17.4 
-18.2 
-18.9 
-19.7 
-20.4 
-21.1 
-21.8 



SIDEREAL TIME 



HR MIN SEC 



2 
2 
2 
2 
2 
2 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

3 

3 

3 

4 

4 

4 

4 

4 

4 

4 

4 

4 



40 13.0 
44 09.5 
48 06.1 
52 02.6 
55 59.2 
59 55.7 
03 52.3 
07 48.9 
11 45.4 
15 42.0 
19 38.5 
23 35.1 
27 31.6 
31 28.2 
35 24.7 
39 21.3 
43 17.8 
47 14.4 
51 10.9 
55 07.5 
59 04.1 
03 00.6 
06 57.2 
10 53.7 
14 50.3 
18 46.8 
22 43.4 
26 40.0 
30 36.5 
34 33.1 
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Table 2b. Sun, 1994, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 


GREENWICH 
DATE 


DEGREES 


MILS 














DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


DEC 1 TH 


-21 43 45 


- 559 


-386.30 


-2.76 


+11 11.8 


-22.5 


4 


38 


29.6 


2 FR 


-21 53 04 


- 533 


-389.06 


-2.63 


+10 49.3 


-23.1 


4 


42 


26.2 


3 SA 


-22 01 57 


- 508 


-391.69 


-2.51 


+10 26.2 


-23.7 


4 


46 


22.7 


4 SU 


-22 10 25 


- 482 


-394.20 


-2.38 


+10 02.4 


-24.3 


4 


50 


19.3 


5 MO 


-22 18 28 


- 456 


-396.58 


-2.25 


+09 38.1 


-24.9 


4 


54 


15.9 


6 TU 


-22 26 04 


- 430 


-398.84 


-2.12 


+09 13.2 


-25.4 


4 


58 


12.4 


7 UE 


-22 33 14 


- 404 


-400.96 


-2.00 


+08 47.8 


-25.9 


5 


02 


09.0 


8 TH 


-22 39 58 


- 377 


-402.95 


-1.86 


+08 21.9 


-26.4 


5 


06 


05.5 


9 FR 


-22 46 15 


- 350 


-404.81 


-1.73 


+07 55.6 


-26.8 


5 


10 


02.1 


10 SA 


-22 52 05 


- 323 


-406.54 


-1.60 


+07 28.8 


-27.2 


5 


13 


58.6 


11 SU 


-22 57 28 


- 296 


-408.14 


-1.46 


+07 01.6 


-27.6 


5 


17 


55.2 


12 MO 


-23 02 24 


- 268 


-409.60 


-1.32 


+06 34.0 


-27.9 


5 


21 


51.8 


13 TU 


-23 06 53 


- 241 


-410.93 


-1.19 


+06 06.1 


-28.3 


5 


25 


48.3 


14 WE 


-23 10 54 


- 213 


-412.12 


-1.05 


+05 37.8 


-28.5 


5 


29 


44.9 


15 TH 


-23 14 27 


- 185 


-413.17 


-0.91 


+05 09.3 


-28.8 


5 


33 


41.4 


16 FR 


-23 17 32 


- 158 


-414.09 


-0.78 


+04 40.5 


-29.0 


5 


37 


38.0 


17 SA 


-23 20 10 


- 130 


-414.86 


-0.64 


+04 11.4 


-29.2 


5 


41 


34.5 


18 SU 


-23 22 19 


- 102 


-415.50 


-0.50 


+03 42.2 


-29.4 


5 


45 


31.1 


19 MO 


-23 24 01 


- 73 


-416.00 


-0.36 


+03 12.7 


-29.6 


5 


49 


27.7 


20 TU 


-23 25 14 


- 45 


-416.37 


-0.22 


+02 43.2 


-29.7 


5 


53 


24.2 


21 WE 


-23 26 00 


- 17 


-416.59 


-0.08 


+02 13.5 


-29.8 


5 


57 


20.8 


22 TH 


-23 26 16 


+ 11 


-416.67 


+0.05 


+01 43.7 


-29.8 


6 


01 


17.3 


23 FR 


-23 26 05 


+ 40 


-416.62 


+0.20 


+01 13.9 


-29.8 


6 


05 


13.9 


24 SA 


-23 25 26 


+ 68 


-416.42 


+0.34 


+00 44.1 


-29.8 


6 


09 


10.5 


25 SU 


-23 24 18 


+ 96 


-416.09 


+0.47 


+00 14.3 


-29.8 


6 


13 


07.0 


26 MO 


-23 22 41 


+ 124 


-415.61 


+0.61 


-00 15.5 


-29.7 


6 


17 


03.6 


27 TU 


-23 20 37 


+ 153 


-415.00 


+0.76 


-00 45.2 


-29.6 


6 


21 


00.1 


28 WE 


-23 18 05 


+ 181 


■414.24 


+0.89 


-01 14.8 


-29.4 


6 


24 


56.7 


29 TH 


-23 15 04 


+ 209 


-413.35 


+1.03 


-01 44.2 


-29.3 


6 


28 


53.2 


30 FR 


-23 11 35 


+ 237 


-412.32 


+1.17 


-02 13.5 


-29.0 


6 


32 


49.8 


31 SA 


-23 07 39 


+ 264 


-411.15 


+1.30 


-02 42.6 


-28.8 


6 


36 


46.3 


32 SU 


-23 03 14 




-409.85 




-03 11.3 




6 


40 


42.9 
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Tab} 


[e 2c. Sntif 


1995, for zero 


hours universal 


time (GMT) 








APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MH 


SEC 


JAN SA 


-23 07 39 


+ 264 


-411.15 


+1.30 


-02 42.6 


-28.8 


6 


36 


46.3 


JAN 1 SU 


-23 03 14 


+ 292 


-409.85 


+1.44 


-03 11.3 


-28.5 


6 


40 


42.9 


2 MO 


-22 58 23 


+ 319 


-408.41 


+1.58 


-03 39.8 


-28.2 


6 


44 


39.5 


3 TU 


-22 53 03 


+ 347 


-406.83 


+1.71 


-04 08.0 


-27.8 


6 


48 


36.0 


4 WE 


-22 47 17 


+ 374 


-405.12 


+1.85 


-04 35.8 


-27.4 


6 


52 


32.6 


5 TH 


-22 41 03 


+ 401 


-403.27 


+1.98 


-05 03.2 


-27.0 


6 


56 


29.2 


6 FR 


-22 34 22 


+ 427 


-401.29 


+2.11 


-05 30.2 


-26.5 


7 


00 


25.7 


7 SA 


-22 27 15 


+ 454 


-399.18 


+2.24 


-05 56.7 


= 26.0 


7 


04 


22.3 


8 SU 


-22 19 41 


+ 480 


-396.94 


+2.37 


-06 22.7 


-25.5 


7 


08 


18.8 


9 MO 


-22 11 40 


+ 506 


-394.57 


+2.50 


-06 48.1 


-24.9 


7 


12 


15.4 


10 TU 


-22 03 14 


+ 532 


-392.07 


+2.63 


-07 13.1 


-24.4 


7 


16 


11.9 


11 WE 


-21 54 22 


+ 558 


-389.44 


+2.76 


-07 37.5 


-23.8 


7 


20 


08.5 


12 TH 


-21 45 04 


+ 583 


-386.69 


+2.88 


-08 01.2 


-23.2 


7 


24 


05.0 


13 FR 


-21 35 21 


+ 608 


-383.81 


+3.00 


-08 24.4 


-22.5 


7 


28 


01.6 


14 SA 


-21 25 13 


+ 633 


-380.80 


+3.13 


-08 47.0 


-21.9 


7 


31 


58.2 


15 SU 


-21 14 40 


+ 657 


-377.68 


+3.24 


-09 08.8 


-21.2 


7 


35 


54.7 


16 MO 


-21 03 42 


+ 682 


-374.43 


+3.37 


-09 30.1 


-20.5 


7 


39 


51.3 


17 TU 


-20 52 21 


+ 705 


-371.07 


+3.48 


-09 50.6 


-19.9 


7 


43 


47.8 


18 WE 


-20 40 36 


+ 729 


-367.58 


+3.60 


-10 10.5 


-19.1 


7 


47 


44.4 


19 TH 


-20 28 27 


+ 752 


-363.98 


+3.71 


-10 29.6 


-18.4 


7 


51 


40.9 


20 FR 


-20 15 55 


+ 775 


-360.27 


+3.83 


-10 48.1 


-17.7 


7 


55 


37.5 


21 SA 


-20 02 59 


+ 798 


-356.44 


+3.94 


-11 05.8 


-17.0 


7 


59 


34.0 


22 SU 


-19 49 42 


+ 820 


-352.50 


+4.05 


-11 22.7 


-16.2 


8 


03 


30.6 


23 MO 


-19 36 02 


+ 842 


-348.45 


+4.16 


-11 38.9 


-15.5 


8 


07 


27.2 


24 TU 


-19 22 00 


+ 863 


-344.30 


+4.26 


-11 54.4 


-14.7 


8 


11 


23.7 


25 WE 


-19 07 37 


+ 884 


-340.03 


+4.37 


-12 09.1 


-13.9 


8 


15 


20.3 


26 TH 


-18 52 52 


+ 905 


-335.66 


+4.47 


-12 23.1 


-13.2 


8 


19 


16.8 


27 FR 


-18 37 47 


+ 926 


-331.19 


+4.57 


-12 36.2 


-12.4 


8 


23 


13.4 


28 SA 


-18 22 21 


+ 946 


-326.62 


+4.67 


-12 48.6 


-11.6 


8 


27 


09.9 


29 SU 


-18 06 36 


+ 965 


-321.95 


+4.77 


-13 00.2 


-10.8 


8 


31 


06.5 


30 MO 


-17 50 31 


+ 984 


-317.19 


+4.86 


-13 10.9 


-10.0 


8 


35 


03.1 


31 TU 


-17 34 07 


+1003 


-312.33 


+4.95 


-13 20.9 


- 9.1 


8 


38 


59.6 
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Table 2c. Sun, 1995, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










| II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


FEB 1 WE 


-17 17 24 


+1021 


-307.38 


+5.04 


-13 30.1 


- 8.3 


8 


42 


56.2 


2 TH 


-17 00 22 


+1039 


-302.33 


+5.13 


-13 38.4 


- 7.5 


8 


46 


52.7 


3 FR 


-16 43 03 


+1056 


-297.20 


+5.21 


-13 45.9 


- 6.7 


8 


50 


49.3 


4 SA 


-16 25 27 


+1074 


-291 .99 


+5.30 


-13 52.5 


- 5.8 


8 


54 


45.8 


5 SU 


-16 07 33 


+1090 


-286.68 


+5.38 


-13 58.4 


- 5.0 


8 


58 


42.4 


6 MO 


-15 49 23 


+1106 


-281.30 


+5.46 


-14 03.4 


- 4.2 


9 


02 


38.9 


7 TU 


-15 30 57 


+1122 


-275.84 


+5.54 


-14 07.6 


- 3.4 


9 


06 


35.5 


8 WE 


-15 12 15 


+1138 


-270.29 


+5.62 


-14 11.0 


- 2.6 


9 


10 


32.0 


9 TH 


-14 53 17 


+1153 


-264.68 


+5.69 


-14 13.5 


- 1.8 


9 


14 


28.6 


10 FR 


-14 34 05 


+1167 


-258.99 


+5.76 


-14 15.3 


- 1.0 


9 


18 


25.2 


11 SA 


-14 14 38 


+1181 


-253.22 


+5.83 


-14 16.2 


- 0.2 


9 


22 


21.7 


12 SU 


-13 54 56 


+1195 


-247.39 


+5.90 


-14 16.4 


+ 0.6 


9 


26 


18.3 


13 MO 


-13 35 01 


+1208 


-241.49 


+5.97 


-14 15.8 


+ 1.4 


9 


30 


14.8 


14 TU 


-13 14 53 


+1221 


-235.52 


+6.03 


-14 14.4 


+ 2.1 


9 


34 


11.4 


15 WE 


-12 54 32 


+1234 


-229.49 


+6.09 


-14 12.3 


+ 2.9 


9 


38 


07.9 


16 TH 


-12 33 58 


+1246 


-223.40 


+6.15 


-14 09.5 


+ 3.6 


9 


42 


04.5 


17 FR 


-12 13 12 


+1258 


-217.25 


+6.21 


-14 05.9 


+ 4.3 


9 


46 


01.0 


18 SA 


-11 52 15 


+1269 


-211.04 


+6.27 


-14 01.6 


+ 5.0 


9 


49 


57.6 


19 SU 


-11 31 06 


+1280 


-204.77 


+6.32 


-13 56.7 


+ 5.6 


9 


53 


54.1 


20 MO 


-11 09 46 


+1291 


-198.45 


+6.38 


-13 51.0 


+ 6.3 


9 


57 


50.7 


21 TU 


-10 48 15 


+1301 


-192.08 


+6.42 


-13 44.8 


+ 6.9 


10 


01 


47.2 


22 UE 


-10 26 35 


+1310 


-185.65 


+6.47 


-13 37.9 


+ 7.5 


10 


05 


43.8 


23 TH 


-10 04 44 


+1320 


-179.18 


+6.52 


-13 30.3 


+ 8.1 


10 


09 


40.3 


24 FR 


- 9 42 44 


+1329 


-172.66 


+6.56 


-13 22.2 


+ 8.7 


10 


13 


36.9 


25 SA 


- 9 20 36 


+ 1337 


-166.10 


+6.60 


-13 13.5 


+ 9.3 


10 


17 


33.5 


26 SU 


- 8 58 18 


+1345 


-159.50 


+6.64 


-13 04.2 


+ 9.8 


10 


21 


30.0 


27 MO 


- 8 35 53 


+1353 


-152.85 


+6.68 


-12 54.4 


+10.4 


10 


25 


26.6 


28 TU 


- 8 13 20 


+1360 


-146.17 


+6.72 


-12 44.0 


+10.9 


10 


29 


23.1 
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Table 2c. 


Sun, 1995, for zero hours 


universal time 


(GMT) - continued 




APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










o | M 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


MAR 1 WE 


- 7 50 40 


+1367 


-139.46 


+6.75 


-12 33.1 


+11.4 


10 


33 


19.7 


2 TH 


- 7 27 53 


+1373 


-132.71 


+6.78 


-12 21.6 


+11.9 


10 


37 


16.2 


3 FR 


- 7 05 00 


+1379 


-125.92 


+6.81 


-12 09.7 


+12.4 


10 


41 


12.8 


4 SA 


- 6 42 00 


+1385 


-119.11 


+6.84 


-11 57.2 


+12.9 


10 


45 


09.3 


5 SU 


- 6 18 56 


+1390 


-112.27 


+6.86 


-11 44.3 


+13.4 


10 


49 


05.9 


6 HO 


- 5 55 45 


+1395 


-105.41 


+6.89 


-11 31.0 


+13.8 


10 


53 


02.4 


7 TU 


- 5 32 31 


+1399 


- 98.52 


+6.91 


-11 17.2 


+14.2 


10 


56 


59.0 


8 WE 


- 5 09 11 


+1403 


- 91.61 


+6.93 


-11 03.0 


+14.6 


11 


00 


55.5 


9 TH 


- 4 45 48 


+1407 


- 84.68 


+6.95 


-10 48.3 


+15.0 


11 


04 


52.1 


10 FR 


- 4 22 21 


+1410 


- 77.73 


+6.96 


-10 33.3 


+15.4 


11 


08 


48.6 


11 SA 


- 3 58 51 


+1413 


- 70.77 


+6.98 


-10 17.9 


+15.7 


11 


12 


45.2 


12 SU 


- 3 35 18 


+1415 


- 63.79 


+6.99 


-10 02.2 


+16.0 


11 


16 


41.7 


13 MO 


- 3 11 43 


+1418 


- 56.80 


+7.00 


-09 46.2 


+16.3 


11 


20 


38.3 


14 TU 


- 2 48 05 


+1419 


- 49.80 


+7.01 


-09 29.8 


+16.6 


11 


24 


34.9 


15 WE 


- 2 24 26 


+1421 


- 42.79 


+7.02 


-09 13.2 


+16.9 


11 


28 


31.4 


16 TH 


- 2 00 45 


+1422 


- 35.78 


+7.02 


-08 56.3 


+17.1 


11 


32 


28.0 


17 FR 


- 1 37 03 


+1422 


- 28.76 


+7.02 


-08 39.2 


+17.3 


11 


36 


24.5 


18 SA 


- 1 13 21 


+1423 


- 21.73 


+7.03 


-08 21.9 


+17.5 


11 


40 


21.0 


19 SU 


- 49 38 


+1423 


- 14.71 


+7.03 


-08 04.3 


+17.7 


11 


44 


17.6 


20 MO 


- 25 55 


+1423 


- 7.68 


+7.03 


-07 46.7 


+17.8 


11 


48 


14.1 


21 TU 


- 02 12 


+1422 


- 0.65 


+7.02 


-07 28.9 


+17.9 


11 


52 


10.7 


22 WE 


+ 21 29 


+1421 


+ 6.37 


+7.02 


-07 11.0 


+18.0 


11 


56 


07.3 


23 TH 


+ 45 10 


+1420 


+ 13.38 


+7.01 


-06 53.0 


+18.1 


12 


00 


03.8 


24 FR 


+ 1 08 50 


+1418 


+ 20.39 


+7.00 


-06 34.9 


+18.1 


12 


04 


00.4 


25 SA 


+ 1 32 28 


+1416 


+ 27.40 


+6.99 


-06 16.8 


+18.1 


12 


07 


56.9 


26 SU 


+ 1 56 03 


+1413 


+ 34.39 


+6.98 


-05 58.7 


+18.1 


12 


11 


53.5 


27 MO 


+ 2 19 36 


+1410 


+ 41.37 


+6.96 


-05 40.6 


+18.1 


12 


15 


50.0 


28 TU 


+ 2 43 07 


+1407 


+ 48.33 


+6.95 


-05 22.4 


+18.1 


12 


19 


46.6 


29 WE 


+ 3 06 34 


+1403 


+ 55.28 


+6.93 


-05 04.3 


+18.1 


12 


23 


43.1 


30 TH 


+ 3 29 57 


+1399 


+ 62.21 


+6.91 


-04 46.3 


+18.0 


12 


27 


39.7 


31 FR 


+ 3 53 17 


+1395 


+ 69.12 


+6.89 


-04 28.3 


+17.9 


12 


31 


36.2 



2-34 



FM 6-300 



Table 2c. Sun, 1995, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


APR 1 SA 


+ 4 16 32 


+1390 


+ 76.01 


+6.86 


-04 10.4 


+17.8 


12 


35 


32.8 


2 SU 


+ 4 39 42 


+1385 


+ 82.87 


+6.84 


-03 52.6 


+17.7 


12 


39 


29.3 


3 MO 


+ 5 02 47 


+1380 


+ 89.72 


+6.81 


-03 34.9 


+17.6 


12 


43 


25.9 


4 TU 


+ 5 25 47 


+1374 


+ 96.53 


+6.79 


-03 17.3 


+17.4 


12 


47 


22.4 


5 WE 


+ 5 48 41 


+1368 


+103.32 


+6.76 


-02 59.8 


+17.3 


12 


51 


19.0 


6 TH 


+ 6 11 29 


+1362 


+110.07 


+6.73 


-02 42.5 


+17.1 


12 


55 


15.5 


7 FR 


+ 6 34 11 


+1355 


+116.80 


+6.69 


-02 25.4 


+16.9 


12 


59 


12.1 


8 SA 


+ 6 56 46 


+1348 


+123.49 


+6.66 


-02 08.5 


+16.7 


13 


03 


08.6 


9 SU 


+ 7 19 13 


+1340 


+130.14 


+6.62 


-01 51.8 


+16,5 


13 


07 


05.2 


10 MO 


+ 7 41 33 


+1332 


+136.76 


+6.58 


-01 35.3 


+16.3 


13 


11 


01.8 


11 TU 


+ 8 03 45 


+1324 


+143.34 


+6.54 


-01 19.0 


+16.0 


13 


14 


58.3 


12 WE 


+ 8 25 49 


+1315 


+149.87 


+6.49 


-01 03.0 


+15.7 


13 


18 


54.9 


13 TH 


+ 8 47 45 


+1307 


+156.37 


+6.45 


-00 47.3 


+ 15.4 


13 


22 


51.4 


14 FR 


+ 9 09 31 


+1297 


+162.82 


+6.40 


-00 31.9 


+15.1 


13 


26 


47.9 


15 SA 


+ 9 31 09 


+1288 


+169.23 


+6.36 


-00 16.8 


+14.8 


13 


30 


44.5 


16 SU 


+ 9 52 37 


+1278 


+175.59 


+6.31 


-00 02.0 


+14.4 


13 


34 


41.0 


17 MO 


+10 13 55 


+1268 


+181.90 


+6.26 


+00 12.4 


+14.0 


13 


38 


37.6 


18 TU 


+10 35 03 


+1258 


+188.16 


+6.21 


+00 26.4 


+13.6 


13 


42 


34.2 


19 WE 


+10 56 01 


+1247 


+194,37 


+6.16 


+00 40.0 


+13.2 


13 


46 


30.7 


20 TH 


+11 16 48 


+1236 


+200.53 


+6.10 


+00 53.2 


+12.8 


13 


50 


27.3 


21 FR 


+11 37 24 


+1225 


+206.64 


+6.05 


+01 06.0 


+12.3 


13 


54 


23.8 


22 SA 


+11 57 48 


+1213 


+212.68 


+5.99 


+01 18.3 


+11.9 


13 


58 


20.4 


23 SU 


+12 18 01 


+1201 


+218.67 


+5.93 


+01 30.2 


+11.4 


14 


02 


16.9 


24 MO 


+12 38 02 


+1188 


+224.60 


+5.87 


+01 41.5 


+10.9 


14 


06 


13.5 


25 TU 


+12 57 50 


+1176 


+230,47 


+5.81 


+01 52.5 


+10.4 


14 


10 


10.1 


26 WE 


+13 17 26 


+1162 


+236.28 


+5.74 


+02 02.9 


+ 9.9 


14 


14 


06.6 


27 TH 


+13 36 48 


+1149 


+242.02 


+5.67 


+02 12.8 


+ 9.4 


14 


18 


03.1 


28 FR 


+13 55 57 


+1135 


+247,69 


+5.60 


+02 22.2 


+ 8.9 


14 


21 


59.7 


29 SA 


+14 14 53 


+1121 


+253.30 


+5.54 


+02 31.1 


+ 8.4 


14 


25 


56.2 


30 SU 


+14 33 34 


+1107 


+258.83 


+5.47 


+02 39.5 


+ 7.9 


14 


29 


52,8 
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Table 2c. Sun, 1995, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION Of 


: TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 




















DATE 




DAILY 
CHANGE 




DAILY 
CHANGE 




DAILY 
CHANGE 










° i it 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


MAY 1 MO 


+14 52 00 


+1092 


+264.30 


+5.39 


+02 47.3 


+ 7.3 


14 


33 


49.4 


2 TU 


+15 10 13 


+1077 


+269.69 


+5.32 


+02 54.7 


+ 6.8 


14 


37 


45.9 


3 WE 


+15 28 09 


+1062 


+275.01 


+5.24 


+03 01.5 


+ 6.3 


14 


41 


42.5 


4 TH 


+15 45 51 


+1046 


+280.25 


+5.17 


+03 07.7 


+ 5.7 


14 


45 


39.0 


5 FR 


+16 03 17 


+1030 


+285.42 


+5.09 


+03 13.5 


+ 5.2 


14 


49 


35.6 


6 SA 


+16 20 27 


+1014 


+290.50 


+5.01 


+03 18.6 


+ 4.6 


14 


53 


32.1 


7 SU 


+16 37 20 


+ 997 


+295.51 


+4.92 


+03 23.3 


+ 4.1 


14 


57 


28.7 


8 MO 


+16 53 57 


+ 980 


+300.43 


+4.84 


+03 27.4 


+ 3.5 


15 


01 


25.3 


9 TU 


+17 10 17 


+ 963 


+305.27 


+4.76 


+03 30.9 


+ 3.0 


15 


05 


21.8 


10 WE 


+17 26 20 


+ 945 


+310.02 


+4.67 


+03 33.9 


+ 2.4 


15 


09 


18.4 


11 TH 


+17 42 05 


+ 927 


+314.69 


+4.58 


+03 36.3 


+ 1.9 


15 


13 


14.9 


12 FR 


+17 57 32 


+ 909 


+319.27 


+4.49 


+03 38.2 


+ 1.3 


15 


17 


11.5 


13 SA 


+18 12 41 


+ 891 


+323.76 


+4.40 


+03 39.6 


+ 0.8 


15 


21 


08.0 


14 SU 


+18 27 32 


+ 872 


+328.16 


+4.31 


+03 40.3 


* 0.2 


15 


25 


04.6 


15 MO 


+18 42 04 


+ 853 


+332.46 


+4.21 


+03 40.5 


- 0.4 


15 


29 


01.1 


16 TU 


+18 56 17 


+ 834 


+336.68 


+4.12 


+03 40.1 


■ 0.9 


15 


32 


57.7 


17 WE 


+19 10 11 


+ 815 


+340.80 


+4.02 


+03 39.2 


■ 1.5 


15 


36 


54.2 


18 TH 


+19 23 46 


+ 795 


+344.82 


+3.93 


+03 37.7 


• 2.1 


15 


40 


50.8 


19 FR 


+19 37 00 


+ 775 


+348.74 


+3.83 


+03 35.6 


■ 2.7 


15 


44 


47.4 


20 SA 


+19 49 55 


+ 755 


+352.57 


+3.73 


+03 32.9 


• 3.2 


15 


48 


43.9 


21 SU 


+20 02 30 


+ 734 


+356.30 


+3.62 


+03 29.7 


■ 3.8 


15 


52 


40.5 


22 MO 


+20 14 44 


+ 713 


+359.92 


+3.52 


+03 25.9 


• 4.3 


15 


56 


37.0 


23 TU 


+20 26 37 


+ 692 


+363.44 


+3.42 


+03 21.6 


■ 4.9 


16 


00 


33.6 


24 WE 


+20 38 10 


+ 671 


+366.86 


+3.31 


+03 16.7 


5.4 


16 


04 


30.1 


25 TH 


+20 49 21 


+ 650 


+370.18 


+3.21 


+03 11.3 


5.9 


16 


08 


26.7 


26 FR 


+21 00 10 


+ 628 


+373.38 


+3.10 


+03 05.4 


6.4 


16 


12 


23.2 


27 SA 


+21 10 38 


+ 606 


+376.48 


+2.99 


+02 59.0 


6.9 


16 


16 


19.8 


28 SU 


+21 20 44 


+ 584 


+379.48 


+2.88 


+02 52.1 


7.4 


16 


20 


16.3 


29 MO 


+21 30 28 


+ 561 


+382.36 


+2.77 


+02 44.7 


7.8 


16 


24 


12.9 


30 TU 


+21 39 49 


+ 539 


+385.13 


+2.66 


+02 36.8 


8.3 


16 


28 


09.5 


31 WE 


+21 48 48 


+ 516 


+387.79 


+2.55 


+02 28.6 


8.7 


16 


32 


06.0 
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Table 2c. Sun, 1995, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° i ii 


(SEC) 


MILS 


(MILS) 


M1N SEC 


(SEC) 


HR 


MIN 


SEC 


JUN 1 TH 


+21 57 24 


+ 493 


+390.34 


+2.43 


+02 19.9 


- 9.1 


16 


36 


02.6 


2 FR 


+22 05 38 


+ 470 


+392.78 


+2.32 


+02 10.8 


- 9.5 


16 


39 


59.1 


3 SA 


+22 13 28 


+ 447 


+395.10 


+2.21 


+02 01.3 


- 9.8 


16 


43 


55.7 


4 SU 


+22 20 55 


+ 423 


+397.31 


+2.09 


+01 51.5 


-10.2 


16 


47 


52.3 


5 MO 


+22 27 58 


+ 400 


+399.40 


+1,98 


+01 41.3 


-10.5 


16 


51 


48.8 


6 TU 


+22 34 38 


+ 376 


+401.37 


+1.86 


+01 30.8 


-10.8 


16 


55 


45.4 


7 WE 


+22 40 54 


+ 352 


+403.23 


+1.74 


+01 20.0 


-11.1 


16 


59 


41.9 


8 TH 


+22 46 46 


+ 328 


+404.97 


+1.62 


+01 08.9 


-11.3 


17 


03 


38.5 


9 FR 


+22 52 14 


+ 304 


+406.59 


+1.50 


+00 57.6 


-11.6 


17 


07 


35.0 


10 SA 


+22 57 18 


+ 280 


+408.09 


+1.38 


+00 46.0 


-11.8 


17 


11 


31.6 


11 SU 


+23 01 58 


+ 255 


+409.47 


+1.26 


+00 34.2 


-12.0 


17 


15 


28.1 


12 MO 


+23 06 13 


+ 231 


+410.73 


+1.14 


+00 22.2 


-12.2 


17 


19 


24.7 


13 TU 


+23 10 04 


+ 207 


+411.87 


+1.02 


+00 10.0 


-12.4 


17 


23 


21.3 


14 UE 


+23 13 31 


+ 182 


+412.89 


+0.90 


-00 02.4 


-12.5 


17 


27 


17.8 


15 TH 


+23 16 33 


+ 157 


+413.79 


+0.78 


-00 14.9 


-12.7 


17 


31 


14.4 


16 FR 


+23 19 10 


+ 133 


+414.57 


+0.66 


-00 27.6 


-12.8 


17 


35 


10.9 


17 SA 


+23 21 23 


+ 108 


+415.23 


+0,53 


-00 40.4 


-12.9 


17 


39 


07.5 


18 SU 


+23 23 11 


+ 83 


+415.76 


+0.41 


-00 53.3 


-13.0 


17 


43 


04.1 


19 MO 


+23 24 34 


+ 58 


+416.17 


+0.29 


-01 06.2 


-13.0 


17 


47 


00.6 


20 TU 


+23 25 33 


+ 34 


+416.46 


+0.17 


-01 19.2 


-13.1 


17 


50 


57.2 


21 UE 


+23 26 06 


+ 9 


+416.62 


+0,04 


-01 32.3 


-13.1 


17 


54 


53.7 


22 TH 


+23 26 15 


- 16 


+416.67 


-0.08 


-01 45.4 


-13.1 


17 


58 


50.3 


23 FR 


+23 25 59 


- 41 


+416.59 


-0.20 


-01 58.4 


-13.0 


18 


02 


46.8 


24 SA 


+23 25 18 


- 66 


+416.38 


-0.33 


-02 11.4 


-12.9 


18 


06 


43.4 


25 SU 


+23 24 12 


- 90 


+416.06 


-0.44 


-02 24.4 


-12.8 


18 


10 


39.9 


26 MO 


+23 22 42 


- 115 


+415.61 


-0.57 


-02 37.2 


-12.7 


18 


14 


36.5 


27 TU 


+23 20 47 


- 140 


+415.05 


-0.69 


-02 49.9 


-12.6 


18 


18 


33.1 


28 UE 


+23 18 27 


- 164 


+414.36 


-0.81 


-03 02.5 


-12.4 


18 


22 


29.6 


29 TH 


+23 15 43 


- 189 


+413.55 


-0.93 


-03 14.9 


-12.2 


18 


26 


26.2 


30 FR 


+23 12 34 


- 213 


+412.61 


-1.05 


-03 27.1 


-12.0 


18 


30 


22.7 
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Table 2c. Sun, 1995, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



APPARENT DECLINATION 



DEGREES 



DAILY 

CHANGE 

(SEC) 



MILS 



JUL 1 


SA 


+23 09 01 


2 


SU 


+23 05 04 


3 


MO 


+23 00 42 


4 


TU 


+22 55 57 


5 


UE 


+22 50 47 


6 


TH 


+22 45 14 


7 


FR 


+22 39 17 


8 


SA 


+22 32 56 


9 


SU 


+22 26 13 


10 


MO 


+22 19 05 


11 


TU 


+22 11 35 


12 WE 


+22 03 42 


13 


TH 


+21 55 26 


14 


FR 


+21 46 48 


15 


SA 


+21 37 47 


16 


SU 


+21 28 25 


17 MO 


+21 18 40 


18 TU 


+21 08 33 


19 WE 


+20 58 05 


20 


TH 


+20 47 16 


21 


FR 


+20 36 05 


22 


SA 


+20 24 34 


23 


SU 


+20 12 42 


24 


MO 


+20 00 30 


25 


TU 


+19 47 57 


26 WE 


+19 35 05 


27 


TH 


+19 21 54 


28 


FR 


+19 08 23 


29 


SA 


+18 54 34 


30 


SU 


+18 40 25 


31 


MO 


+18 25 59 



- 237 

- 261 

- 286 

- 310 

- 333 

- 357 

- 381 

- 404 

• 427 

- 450 

- 473 

- 496 

• 518 

- 541 

• 563 
585 
607 
628 
649 
671 
691 
712 
732 
752 
772 
791 
811 
830 
848 
867 
885 



MILS 



+411.56 

+410.39 

+409.10 

+407.69 

+406.16 

+404.51 

+402.75 

+400.87 

+398.88 

+396.77 

+394.54 

+392.21 

+389.76 

+387.20 

+384.53 

+381.75 

+378.86 

+375.87 

+372.77 

+369.56 

+366.25 

+362.83 

+359.32 

+355.70 

+351.99 

+348.17 

+344.27 

+340.26 

+336.17 

+331.98 

+327.70 



DAILY 

CHANGE 
(MILS) 



-1.17 

-1.29 

-1.41 

-1.53 

-1.64 

-1.76 

-1.88 

-2.00 

-2.11 

-2.22 

-2.34 

-2.45 

-2.56 

-2.67 

-2.78 

-2.89 

-3.00 

-3.10 

-3.20 

-3.31 

-3.41 

-3.52 

-3.61 

-3.71 

-3.81 

-3.91 

-4.00 

-4.10 

-4.19 

-4.28 

-4.37 



EQUATION OF TIME 



DAILY 
CHANGE 
MIN SEC (SEC) 



-03 39.1 
-03 50.8 
-04 02.2 
-04 13.4 
-04 24.2 
-04 34.6 
-04 44.7 
-04 54.5 
-05 03.8 
-05 12.7 
-05 21.1 
-05 29.2 
-05 36.7 
-05 43.8 
-05 50.5 
-05 56.6 
-06 02.3 
-06 07.4 
-06 12.1 
-06 16.2 
-06 19.8 
-06 22.9 
-06 25.4 
-06 27.3 
-06 28.7 
-06 29.4 
-06 29.6 
-06 29.2 
-06 28.2 
•06 26.6 
■06 24.4 



-11.7 
-11.4 
-11.1 
-10.8 
-10.5 
-10.1 

- 9.7 

- 9.3 

- 8.9 

- 8.5 

- 8.0 

- 7.6 

- 7.1 

- 6.6 

- 6.2 

- 5.7 

- 5.2 

- 4.6 

- 4.1 

- 3.6 

- 3.1 

- 2.5 

- 1.9 

- 1.4 

- 0.8 

- 0.2 
+ 0.4 
+ 1.0 
+ 1.6 
+ 2.2 
+ 2.8 



SIDEREAL TIME 



HR MIN SEC 



18 34 19.3 
18 38 15.8 
18 42 12.4 
18 46 09.0 
18 50 05.5 
18 54 02.1 

18 57 58.6 

19 01 55.2 
19 05 51.7 
19 09 48.3 
19 13 44.9 
19 17 41.4 
19 21 38.0 
19 25 34.5 
19 29 31.1 
19 33 27.6 
19 37 24.2 
19 41 20.7 
19 45 17.3 
19 49 13.9 
19 53 10.4 

19 57 07.0 

20 01 03.5 
20 05 00.1 
20 08 56.6 
20 12 53.2 
20 16 49.8 
20 20 46.3 
20 24 42.9 
20 28 39.4 
20 32 36.0 
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APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










o | M 


<SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


AUG 1 TU 


+18 11 14 


- 902 


+323.33 


-4.45 


-06 21.6 


+ 3.5 


20 


36 


32.5 


2 WE 


+17 56 12 


- 920 


+318.87 


-4.54 


-06 18.1 


+ 4.1 


20 


40 


29.1 


3 TH 


+17 40 52 


- 937 


+314.33 


-4.63 


-06 14.0 


+ 4.7 


20 


44 


25.6 


4 FR 


+17 25 15 


- 954 


+309.70 


-4.71 


-06 09.3 


+ 5.3 


20 


48 


22.2 


5 SA 


+17 09 21 


- 971 


+304.99 


-4.80 


-06 04.0 


+ 6.0 


20 


52 


18.7 


6 SU 


+16 53 10 


- 987 


+300.20 


-4.87 


-05 58.0 


+ 6.6 


20 


56 


15.3 


7 MO 


+16 36 43 


-1003 


+295.32 


-4.95 


-05 51.4 


+ 7.2 


21 


00 


11.9 


8 TU 


+16 20 00 


-1019 


+290.37 


-5.03 


-05 44.2 


+ 7.8 


21 


04 


08.4 


9 WE 


+16 03 01 


-1034 


+285.34 


-5.11 


-05 36.4 


+ 8.4 


21 


08 


05.0 


10 TH 


+15 45 47 


-1049 


+280.23 


-5.18 


-05 28.0 


+ 9.0 


21 


12 


01.5 


11 FR 


+15 28 18 


-1064 


+275.05 


-5.25 


-05 19.1 


+ 9.5 


21 


15 


58.1 


12 SA 


+15 10 34 


-1079 


+269.80 


-5.33 


-05 09.5 


+10.1 


21 


19 


54.6 


13 SU 


+14 52 36 


-1093 


+264.47 


-5.40 


-04 59.4 


+10.6 


21 


23 


51.2 


14 MO 


+14 34 23 


-1107 


+259.08 


-5.47 


-04 48.8 


+11.2 


21 


27 


47.7 


15 TU 


+14 15 56 


-1121 


+253.61 


-5.54 


-04 37.6 


+11.7 


21 


31 


44.3 


16 WE 


+13 57 15 


-1134 


+248.08 


-5.60 


-04 25.9 


+12.2 


21 


35 


40.8 


17 TH 


+13 38 21 


-1147 


+242.48 


-5.66 


-04 13.7 


+12.7 


21 


39 


37.4 


18 FR 


+13 19 14 


-1160 


+236.81 


-5.73 


-04 01.0 


+13.2 


21 


43 


33.9 


19 SA 


+12 59 55 


-1172 


+231.08 


-5.79 


-03 47.8 


+13.7 


21 


47 


30.5 


20 SU 


+12 40 22 


-1184 


+225.30 


-5.85 


-03 34.1 


+14.1 


21 


51 


27.1 


21 MO 


+12 20 38 


-1196 


+219.45 


-5.91 


-03 20.0 


+14.6 


21 


55 


23.6 


22 TU 


+12 00 42 


-1207 


+213.54 


-5.96 


-03 05.4 


+15.1 


21 


59 


20.2 


23 WE 


+11 40 35 


-1219 


+207.58 


-6.02 


-02 50.3 


+15.5 


22 


03 


16.7 


24 TH 


+11 20 16 


-1229 


+201.56 


-6.07 


-02 34.8 


+15.9 


22 


07 


13.3 


25 FR 


+10 59 47 


-1240 


+195.49 


-6.12 


-02 18.9 


+16.3 


22 


11 


09.8 


26 SA 


+10 39 07 


-1250 


+189.37 


-6.17 


-02 02.6 


+16.7 


22 


15 


06.4 


27 SU 


+10 18 17 


-1260 


+183.19 


-6.22 


-01 45.8 


+17.1 


22 


19 


02.9 


28 MO 


+ 9 57 17 


-1269 


+176.97 


-6.27 


-01 28.7 


+17.5 


22 


22 


59.5 


29 TU 


+ 9 36 08 


-1278 


+170.71 


-6.31 


-01 11.2 


+17.9 


22 


26 


56.0 


30 WE 


+ 9 14 50 


-1287 


+164.39 


-6.36 


-00 53.3 


+18.2 


22 


30 


52.6 


31 TH 


+ 8 53 23 


-1295 


+158.04 


-6.40 


-00 35.1 


+18.6 


22 


34 


49.1 
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Table 2c. Sun, 1995, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 










GREENWICH 












DAILY 




DATE 




DAILY 




DAILY 








CHANGE 




CHANGE 




CHANGE 






° i it 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR MIN SEC 


SEP 1 FR 


+ 8 31 47 


-1304 


+151.64 


-6.44 


-00 16.5 


+18.9 


22 38 45.7 


2 SA 


+ 8 10 04 


-1311 


+145.20 


-6.47 


+00 02.4 


+19.2 


22 42 42.2 


3 SU 


+ 7 48 12 


-1319 


+138.73 


-6.51 


+00 21.6 


+19.5 


22 46 38.8 


4 MO 


+ 7 26 13 


-1326 


+132.21 


-6.55 


+00 41.1 


+19.8 


22 50 35.3 


5 TU 


+ 7 04 07 


-1333 


+125.67 


-6.58 


+01 00.9 


+20.0 


22 54 31.9 


6 WE 


+ 6 41 55 


-1339 


+119.08 


-6.61 


+01 20.9 


+20.3 


22 58 28.5 


7 TH 


+ 6 19 35 


-1346 


+112.47 


-6.65 


+01 41.2 


+20.5 


23 02 25.0 


8 FR 


+ 5 57 10 


-1351 


+105.83 


-6.67 


+02 01.7 


+20.7 


23 06 21.6 


9 SA 


+ 5 34 38 


-1357 


+ 99.15 


-6.70 


+02 22.4 


+20.9 


23 10 18.1 


10 SU 


+ 5 12 01 


-1362 


+ 92.45 


-6.73 


+02 43.2 


+21.0 


23 14 14.7 


11 MO 


+ 4 49 19 


-1367 


+ 85.72 


-6.75 


+03 04.2 


+21.1 


23 18 11.2 


12 TU 


+ 4 26 32 


-1372 


+ 78.97 


-6.78 


+03 25.3 


+21.2 


23 22 07.8 


13 WE 


+ 4 03 40 


-1376 


+ 72.20 


-6.80 


+03 46.5 


+21.3 


23 26 04.3 


14 TH 


+ 3 40 43 


-1381 


+ 65.40 


-6.82 


+04 07.8 


+21.4 


23 30 00.9 


15 FR 


+ 3 17 43 


-1384 


+ 58.58 


-6.83 


+04 29.2 


+21.4 


23 33 57.4 


16 SA 


+ 2 54 38 


-1388 


+ 51.74 


-6.85 


+04 50.6 


+21.4 


23 37 54.0 


17 SU 


+ 2 31 31 


-1391 


+ 44.89 


-6.87 


+05 12.0 


+21.4 


23 41 50.5 


18 MO 


+ 2 08 20 


-1393 


+ 38.02 


-6.88 


+05 33.4 


+21.4 


23 45 47.1 


19 TU 


+ 1 45 07 


-1396 


+ 31.14 


-6.89 


+05 54.7 


+21.3 


23 49 43.6 


20 WE 


+ 1 21 51 


-1398 


+ 24.25 


-6.90 


+06 16.1 


+21.3 


23 53 40.2 


21 TH 


+ 58 33 


-1399 


+ 17.35 


-6.91 


+06 37.3 


+21.2 


23 57 36.7 


22 FR 


+ 35 14 


-1401 


+ 10.44 


-6.92 


+06 58.5 


+21.1 


01 33.3 


23 SA 


+ 11 53 


-1402 


+ 3.52 


-6.92 


+07 19.6 


+21.0 


05 29.8 


24 SU 


- 11 29 


-1402 


- 3.40 


-6.92 


+07 40.5 


+20.8 


09 26.4 


25 MO 


- 34 51 


-1403 


- 10.33 


-6.93 


+08 01.4 


+20.7 


13 22.9 


26 TU 


- 58 14 


-1403 


- 17.25 


-6.93 


+08 22.0 


+20.5 


17 19.5 


27 WE 


- 1 21 37 


-1402 


- 24.18 


-6.92 


+08 42.6 


+20.3 


21 16.0 


28 TH 


- 1 44 59 


-1401 


- 31.10 


-6.92 


+09 02.9 


+20.1 


25 12.6 


29 FR 


- 2 08 20 


-1400 


- 38.02 


-6.91 


+09 23.0 


+19.9 


29 09.1 


30 SA 


- 2 31 40 


-1399 


- 44.94 


-6.91 


+09 42.9 


+19.7 


33 05.7 
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Table 2c. 



Sun, 1995, for zero hours universal time (GMT) - continued 



APPARENT DECLINATION 



DEGREES 



GREENWICH 
DATE 



OCT 1 SU 

2 MO 

3 TU 

4 WE 

5 TH 

6 FR 

7 SA 

8 SU 

9 MO 

10 TU 

11 WE 

12 TH 

13 FR 

14 SA 

15 SU 

16 MO 

17 TU 

18 WE 

19 TH 

20 FR 

21 SA 

22 SU 

23 MO 

24 TU 

25 WE 

26 TH 

27 FR 

28 SA 

29 SU 

30 MO 

31 TU 



DAILY 

CHANGE 

(SEC) 



MILS 



- 2 54 59 

- 3 18 15 

- 3 41 30 

- 4 04 41 

- 4 27 50 

- 4 50 56 

- 5 13 58 

- 5 36 55 

- 5 59 49 

- 6 22 38 

- 6 45 22 

- 7 08 00 

- 7 30 33 

- 7 53 00 

- 8 15 20 

- 8 37 33 

- 8 59 39 

- 9 21 38 

- 9 43 28 
-10 05 10 
-10 26 44 
-10 48 08 
-11 09 22 
-11 30 26 
-11 51 20 
-12 12 04 
-12 32 35 
-12 52 56 
-13 13 04 
-13 33 00 
-13 52 42 



-1397 

-1394 

-1392 

-1389 

-1385 

-1382 

-1378 

-1374 

-1369 

-1364 

-1359 

-1353 

-1347 

-1340 

-1333 

-1326 

-1318 

-1310 

-1302 

-1293 

-1284 

-1274 

-1264 

-1254 

-1243 

-1232 

-1220 

-1208 

-1196 

-1183 

-1169 



MILS 



DAILY 

CHANGE 

(MILS) 



- 51.84 

- 58.74 

- 65.63 

- 72.50 

- 79.36 

- 86.20 

- 93.02 

- 99.83 
-106.61 
-113.37 
-120.11 
-126.82 
-133.50 
-140.15 
-146.76 
-153.35 
-159.90 
-166.41 
-172.88 
-179.31 
-185.70 
-192.04 
-198.33 
-204.57 
-210.77 
-216.91 
-222.99 
-229.02 
-234.98 
-240.89 
-246.73 



-6.90 

-6.88 

-6.87 

-6.86 

-6.84 

-6.82 

-6.80 

-6.79 

-6.76 

-6.74 

-6.71 

-6.68 

-6.65 

-6.62 

-6.58 

-6.55 

-6.51 

-6.47 

-6.43 

-6.39 

-6.34 

-6.29 

-6.24 

-6.19 

-6.14 

-6.08 

-6.02 

-5.97 

-5.91 

-5.84 

-5.77 



EQUATION OF TIME 



DAILY 
CHANGE 
MIN SEC (SEC) 



+10 02.6 
+10 22.0 
+10 41.2 
+11 00.0 
+11 18.6 
+11 36.8 
+11 54.6 
+12 12.0 
+12 29.1 
+12 45.7 
+13 01.8 
+13 17.5 
+13 32.6 
+13 47.2 
+14 01.3 
+14 14.9 
+14 27.8 
+14 40.2 
+14 51.9 
+15 03.0 
+15 13.4 
+15 23.2 
+15 32.4 
+15 40.8 
+15 48.5 
+15 55.5 
+16 01.9 
+16 07.5 
+16 12.3 
+16 16.4 
+16 19.8 



+19.4 

+19.1 

+18.9 

+18.5 

+18.2 

+17.8 

+17.4 

+17.0 

+16.6 

+16.1 

+15.7 

+15.2 

+14.6 

+14.1 

+13.5 

+12.9 

+12.3 

+11.7 

+11.1 

+10.5 

+ 9.8 

+ 9.1 

+ 8.4 

+ 7.7 

+ 7.0 

+ 6.3 

+ 5.6 

+ 4.9 

+ 4.1 

+ 3.4 

+ 2.6 



SIDEREAL TIME 



HR MIN SEC 



37 02.2 
40 58.8 
44 55.4 
48 51.9 
52 48.5 

56 45.0 

1 00 41.6 
1 04 38.1 
1 08 34.7 
1 12 31.2 
1 16 27.8 
1 20 24.3 
1 24 20.9 
1 28 17.4 
1 32 14.0 
1 36 10.5 
1 40 07.1 
1 44 03.6 
1 48 00.2 
1 51 56.7 
1 55 53.3 

1 59 49.8 

2 03 46.4 
07 42.9 
11 39.5 
15 36.0 
19 32.6 
23 29.2 
27 25.7 
31 22.3 
35 18.8 



2 
2 
2 
2 
2 
2 
2 
2 



2-41 



FM 6-300 



Table 2c. Sun, 1995, for zero Aours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 




MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | M 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


Milt 


I SEC 


NOV 1 WE 


-14 12 12 


-1156 


-252.50 


-5.71 


+16 22.4 


+ 1.8 


2 


39 


15.4 


2 TH 


-14 31 28 


-1142 


-258.21 


-5.64 


+16 24.3 


+ 1.1 


2 


43 


11.9 


3 FR 


-14 50 29 


-1127 


-263.85 


-5.57 


+16 25.3 


+ 0.3 


2 


47 


08.5 


4 SA 


-15 09 16 


-1112 


-269.41 


-5.49 


+16 25.6 


- 0.5 


2 


51 


05.0 


5 SU 


-15 27 49 


-1097 


-274.91 


-5.42 


+16 25.1 


- 1.4 


2 


55 


01.6 


6 MO 


-15 46 05 


-1081 


-280.32 


-5.34 


+16 23.7 


- 2.2 


2 


58 


58.1 


7 TU 


-16 04 07 


■1065 


-285.66 


-5.26 


+16 21.5 


- 3.0 


3 


02 


54.7 


8 WE 


-16 21 52 


■1049 


-290.92 


-5.18 


+16 18.5 


- 3.9 


3 


06 


51.2 


9 TH 


-16 39 21 


■1032 


-296.10 


-5.10 


+16 14.6 


- 4.7 


3 


10 


47.8 


10 FR 


-16 56 33 


•1015 


-301.20 


-5.01 


+16 09.9 


- 5.6 


3 


14 


44.4 


11 SA 


-17 13 27 


• 997 


-306.21 


-4.92 


+16 04.4 


- 6.4 


3 


18 


40.9 


12 SU 


-17 30 04 


- 979 


-311.13 


-4.83 


+15 57.9 


- 7.3 


3 


22 


37.5 


13 MO 


-17 46 23 


■ 961 


-315.97 


-4.75 


+15 50.6 


- 8.2 


3 


26 


34.0 


14 TU 


-18 02 24 


■ 942 


-320.71 


-4.65 


+15 42.5 


- 9.0 


3 


30 


30.6 


15 WE 


-18 18 05 


922 


-325.36 


-4.55 


+15 33.5 


- 9.9 


3 


34 


27.1 


16 TH 


-18 33 28 


903 


-329.92 


-4.46 


+15 23.6 


-10.8 


3 


38 


23.7 


17 FR 


-18 48 31 


883 


-334.37 


-4.36 


+15 12.8 


-11.6 


3 


42 


20.3 


18 SA 


-19 03 14 


862 


-338.73 


-4.26 


+15 01.2 


-12.5 


3 


46 


16.8 


19 SU 


-19 17 36 


842 


-342.99 


-4.16 


+14 48.8 


-13.3 


3 


50 


13.4 


20 MO 


-19 31 38 


821 


-347.15 


-4.05 


+14 35.5 


-14.1 


3 


54 


09.9 


21 TU 


-19 45 18 


799 


-351.20 


-3.95 


+14 21.3 


-15.0 


3 


58 


06.5 


22 WE 


-19 58 37 


777 


-355.15 


-3.84 


+14 06.4 


-15.8 


4 


02 


03.0 


23 TH 


-20 11 35 


755 


-358.99 


-3.73 


+13 50.6 


-16.6 


4 


05 


59.6 


24 FR 


-20 24 10 


732 


-362.71 


-3.61 


+13 34.0 


-17.3 


4 


09 


56.1 


25 SA 


-20 36 22 


709 


-366.33 


-3.50 


+13 16.7 


-18.1 


4 


13 


52.7 


26 SU 


-20 48 11 


686 


-369.83 


-3.39 


+12 58.6 


-18.8 


4 


17 


49.3 


27 MO 


-20 59 37 


662 


-373.22 


-3.27 


+12 39.8 


-19.5 


4 


21 


45.8 


28 TU 


-21 10 40 


639 


-376.49 


-3.16 


+12 20.3 


-20.2 


4 


25 


42.4 


29 WE 


-21 21 18 


614 


-379.65 


-3.03 


+12 00.1 


-20.9 


4 


29 


38.9 


30 TH 


-21 31 33 


590 


-382.68 


-2.91 


+11 39.2 


-21.6 


4 


33 


35.5 
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Table 2c. Sun, 1995, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










o 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


DEC 1 FR 


-21 41 22 


- 565 


-385.59 


-2.79 


+11 17.7 


-22.2 


4 


37 


32.0 


2 SA 


-21 50 47 


- 540 


-388.38 


-2.67 


+10 55.5 


-22.8 


4 


41 


28.6 


3 SU 


-21 59 47 


- 514 


-391.05 


-2.54 


+10 32.7 


-23.4 


4 


45 


25.1 


4 MO 


-22 08 21 


- 489 


-393.59 


-2.41 


+10 09.2 


-24.0 


4 


49 


21.7 


5 TU 


-22 16 30 


- 463 


-396.00 


-2.29 


+09 45.2 


-24.6 


4 


53 


18.3 


6 WE 


-22 24 12 


- 437 


-398.28 


-2.16 


+09 20.7 


-25.1 


4 


57 


14.8 


7 TH 


-22 31 29 


- 410 


-400.44 


-2.02 


+08 55.5 


-25.6 


5 


01 


11.4 


8 FR 


-22 38 19 


- 384 


-402.46 


-1.90 


+08 29.9 


-26.1 


5 


05 


07.9 


9 SA 


-22 44 42 


- 357 


-404.36 


-1.76 


+08 03.8 


-26.6 


5 


09 


04.5 


10 SU 


-22 50 39 


- 330 


-406.12 


-1.63 


+07 37.2 


-27.0 


5 


13 


01.1 


11 MO 


-22 56 09 


- 303 


-407.75 


-1.50 


+07 10.2 


-27.5 


5 


16 


57.6 


12 TU 


-23 01 12 


- 275 


-409.24 


-1.36 


+06 42.7 


-27.9 


5 


20 


54.2 


13 WE 


-23 05 47 


- 248 


-410.60 


-1.22 


+06 14.8 


-28.2 


5 


24 


50.7 


14 TH 


-23 09 54 


- 220 


-411.82 


-1.09 


+05 46.6 


-28.5 


5 


28 


47.3 


15 FR 


-23 13 35 


- 192 


-412.91 


-0.95 


+05 18.1 


-28.8 


5 


32 


43.8 


16 SA 


-23 16 47 


- 164 


-413.86 


-0.81 


+04 49.2 


-29.1 


5 


36 


40.4 


17 SU 


-23 19 31 


- 136 


-414.67 


-0.67 


+04 20.1 


-29.4 


5 


40 


36.9 


18 MO 


-23 21 48 


- 108 


-415.35 


-0.53 


+03 50.8 


-29.6 


5 


44 


33.5 


19 TU 


-23 23 36 


- 80 


-415.88 


-0.40 


+03 21.2 


-29.7 


5 


48 


30.1 


20 WE 


-23 24 56 


- 52 


-416.28 


-0.26 


+02 51.5 


-29.9 


5 


52 


26.6 


21 TH 


-23 25 48 


- 24 


-416.53 


-0.12 


+02 21.6 


-29.9 


5 


56 


23.2 


22 FR 


-23 26 12 


+ 4 


-416.65 


+0.02 


+01 51.7 


-30.0 


6 


00 


19.7 


23 SA 


-23 26 07 


+ 33 


-416.63 


+0.16 


+01 21.7 


-30.0 


6 


04 


16.3 


24 SU 


-23 25 35 


+ 61 


-416.47 


+0.30 


+00 51.7 


-30.0 


6 


08 


12.9 


25 MO 


-23 24 34 


+ 89 


-416.17 


+0.44 


+00 21.8 


-29.9 


6 


12 


09.4 


26 TU 


-23 23 05 


+ 117 


-415.73 


+0.58 


-00 08.1 


-29.8 


6 


16 


06.0 


27 WE 


-23 21 08 


+ 145 


-415.15 


+0.72 


-00 37.9 


-29.6 


6 


20 


02.5 


28 TH 


-23 18 42 


+ 173 


-414.43 


+0.85 


-01 07.5 


-29.4 


6 


23 


59.1 


29 FR 


-23 15 49 


+ 201 


-413.57 


+0.99 


-01 37.0 


-29.2 


6 


27 


55.6 


30 SA 


-23 12 27 


+ 229 


-412.58 


+1.13 


-02 06.2 


-29.0 


6 


31 


52.2 


31 SU 


-23 08 38 


+ 257 


-411.45 


+ 1.27 


-02 35.2 


-28.7 


6 


35 


48.8 


32 MO 


-23 04 21 




-410.18 




-03 03.9 




6 


39 


45.3 
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Table 2d. Sun, 1996, for zero hours universal time (GMT) 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


JAN SU 


-23 08 38 


+ 257 


-411.45 


+1.27 


-02 35.2 


-28.7 


6 


35 


48.8 


JAN 1 MO 


-23 04 21 


+ 285 


-410.18 


+1.41 


-03 03.9 


-28.4 


6 


39 


45.3 


2 TU 


-22 59 36 


+ 312 


-408.77 


+1.54 


-03 32.3 


-28.1 


6 


43 


41.9 


3 WE 


-22 54 24 


+ 340 


-407.23 


+1.68 


-04 00.4 


-27.7 


6 


47 


38.4 


4 TH 


-22 48 44 


+ 367 


-405.55 


+1.81 


-04 28.2 


-27.3 


6 


51 


35.0 


5 FR 


-22 42 37 


+ 394 


-403.74 


+1.95 


-04 55.5 


-26.9 


6 


55 


31.5 


6 SA 


-22 36 03 


+ 421 


-401.79 


+2.08 


-05 22.4 


-26.5 


6 


59 


28.1 


7 SU 


-22 29 03 


+ 447 


-399.72 


+2.21 


-05 48.9 


-26.0 


7 


03 


24.7 


8 MO 


-22 21 35 


+ 474 


-397.51 


+2.34 


-06 14.9 


-25.5 


7 


07 


21.2 


9 TU 


-22 13 42 


+ 500 


-395.17 


+2.47 


-06 40.4 


-25.0 


7 


11 


17.8 


10 WE 


-22 05 22 


+ 526 


-392.70 


+2.60 


-07 05.5 


-24.5 


7 


15 


14.3 


11 TH 


-21 56 36 


+ 552 


-390.10 


+2.73 


-07 30.0 


-23.9 


7 


19 


10.9 


12 FR 


-21 47 24 


+ 577 


-387.38 


+2.85 


-07 53.9 


-23.4 


7 


23 


07.4 


13 SA 


-21 37 47 


+ 602 


-384.53 


+2.97 


-08 17.3 


-22.8 


7 


27 


04.0 


14 SU 


-21 27 45 


+ 627 


-381.55 


+3.10 


-08 40.1 


-22.2 


7 


31 


00.5 


15 MO 


-21 17 17 


+ 652 


-378.46 


+3.22 


-09 02.2 


-21.5 


7 


34 


57.1 


16 TU 


-21 06 25 


+ 676 


-375.24 


+3.34 


-09 23.8 


-20.9 


7 


38 


53.7 


17 WE 


-20 55 09 


+ 700 


-371.90 


+3.46 


-09 44.6 


-20.2 


7 


42 


50.2 


18 TH 


-20 43 29 


+ 724 


-368.44 


+3.58 


-10 04.8 


-19.5 


7 


46 


46.8 


19 FR 


-20 31 25 


+ 747 


-364.87 


+3.69 


-10 24.4 


-18.8 


7 


50 


43.3 


20 SA 


-20 18 58 


♦ 770 


-361.18 


+3.80 


-10 43.2 


-18.1 


7 


54 


39.9 


21 SU 


-20 06 08 


+ 793 


-357.37 


+3.92 


-11 01.2 


-17.3 


7 


58 


36.5 


22 MO 


-19 52 56 


+ 815 


-353.46 


+4.02 


-11 18.6 


-16.6 


8 


02 


33.0 


23 TU 


-19 39 21 


+ 837 


-349.44 


+4.13 


-11 35.1 


-15.8 


8 


06 


29.6 


24 WE 


-19 25 24 


+ 858 


-345.31 


+4.24 


-11 50.9 


-15.0 


8 


10 


26.1 


25 TH 


-19 11 06 


+ 879 


-341.07 


+4.34 


-12 05.8 


-14.2 


8 


14 


22.7 


26 FR 


-18 56 27 


+ 900 


-336.73 


+4.44 


-12 20.0 


-13.3 


8 


18 


19.2 


27 SA 


-18 41 27 


+ 920 


-332.28 


+4.54 


-12 33.4 


-12.5 


8 


22 


15.8 


28 SU 


-18 26 07 


+ 940 


-327.74 


+4.64 


-12 45.9 


-11.7 


8 


26 


12.3 


29 MO 


-18 10 27 


+ 960 


-323.09 


+4.74 


-12 57.6 


-10.9 


8 


30 


08.9 


30 TU 


-17 54 27 


+ 979 


-318.35 


+4.83 


-13 08.4 


-10.0 


8 


34 


05.4 


31 WE 


-17 38 08 


+ 998 


-313.52 


+4.93 


-13 18.5 


- 9.2 


8 


38 


02.0 
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Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



FEB 1 TH 

2 FR 

3 SA 

4 SU 

5 MO 

6 TU 

7 WE 

8 TH 

9 FR 

10 SA 

11 SU 

12 MO 

13 TU 

14 WE 

15 TH 

16 FR 

17 SA 

18 SU 

19 MO 

20 TU 

21 WE 

22 TH 

23 FR 

24 SA 

25 SU 

26 MO 

27 TU 

28 WE 

29 TH 



APPARENT DECLINATION 



DEGREES 



17 21 30 
17 04 34 
16 47 20 
•16 29 48 
■16 11 59 
■15 53 54 
■15 35 32 
-15 16 53 
-14 58 00 
-14 38 51 
-14 19 27 
-13 59 49 
-13 39 57 
-13 19 51 
-12 59 32 
-12 39 00 
-12 18 17 
-11 57 21 
-11 36 14 
-11 14 56 
-10 53 28 
-10 31 49 
-10 10 01 

- 9 48 03 

- 9 25 57 

- 9 03 42 

- 8 41 19 

- 8 18 48 

- 7 56 11 



DAILY 

CHANGE 

(SEC) 



+1016 

+1034 

+1052 

+1069 

+1086 

+1102 

+1118 

+1134 

+1149 

+1164 

+1178 

+1192 

+1206 

+1219 

+1232 

+1244 

+1256 

+1267 

+1278 

+1288 

+1299 

+1308 

+1318 

+1326 

+1335 

+1343 

+1351 

+1358 

+1365 



MILS 



MILS 



308.59 
303.58 
298.47 
•293.28 
-288.00 
•282.64 
-277.19 
-271.67 
-266.07 
-260.40 
-254.65 
-248.83 
-242.95 
-236.99 
-230.97 
-224.89 
-218.75 
-212.55 
-206.29 
-199.98 
-193.62 
-187.20 
-180.74 
-174.24 
-167.69 
-161.10 
-154.46 
-147.79 
-141.09 



DAILY 

CHANGE 

(MILS) 



+5.02 

+5.11 

+5.20 

+5.28 

+5.36 

+5.44 

+5.52 

+5.60 

+5.67 

+5.75 

+5.82 

+5.89 

+5.96 

+6.02 

+6.08 

+6.14 

+6.20 

+6.26 

+6.31 

+6.36 

+6.41 

+6.46 

+6.51 

+6.55 

+6.59 

+6.63 

+6.67 

+6.71 

+6.74 



EQUATION OF TIME 



DAILY 
CHANGE 
MIN SEC (SEC) 



■13 27.7 
-13 36.0 
-13 43.6 
-13 50.3 
-13 56.2 
-14 01.3 
-14 05.6 
-14 09.1 
-14 11.8 
-14 13.8 
-14 14.9 
-14 15.4 
-14 15.0 
-14 14.0 
-14 12.2 
-14 09.7 
-14 06.4 
-14 02.5 
-13 57.9 
-13 52.6 
-13 46.6 
-13 40.0 
-13 32.7 
-13 24.8 
-13 16.2 
-13 07.0 
-12 57.3 
-12 46.9 
-12 36.0 



SIDEREAL TIME 



HR MIN SEC 





8 41 58.6 


- 8.4 


8 45 55.1 


- 7.5 


8 49 51.7 


- 6.7 


8 53 48.2 


- 5.9 


8 57 44.8 


- 5.1 


9 01 41.3 


- 4.3 


9 05 37.9 


- 3.5 


9 09 34.4 


- 2.7 


9 13 31.0 


- 1.9 


9 17 27.5 


- 1.2 


9 21 24.1 


- 0.4 


9 25 20.6 


+ 0.3 


9 29 17.2 


+ 1.1 


9 33 13.8 


+ 1.8 


9 37 10.3 


+ 2.5 


9 41 06.9 


+ 3.2 


9 45 03.4 


+ 3.9 


9 49 00.0 


+ 4.6 


9 52 56.5 


+ 5.3 


9 56 53.1 


+ 6.0 


10 00 49.6 


+ 6.6 


10 04 46.2 


+ 7.3 


10 08 42.7 


+ 7.9 


10 12 39.3 


+ 8.6 


10 16 35.8 


+ 9.2 


10 20 32.4 


+ 9.8 


10 24 29.0 


+10.3 


10 28 25.5 


+10.9 


10 32 22.1 


+11.4 
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Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 












DAILY 








DATE 




DAILY 




DAILY 








CHANGE 




CHANGE 




CHANGE 










» i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


MAR 1 FR 


- 7 33 26 


+1371 


-134.35 


+6.77 


-12 24.6 


+12.0 


10 


36 


18.6 


2 SA 


• 7 10 35 


+1377 


-127.58 


+6.80 


-12 12.6 


+12.5 


10 


40 


15.2 


3 SU 


- 6 47 38 


+1383 


-120.78 


+6.83 


-12 00.2 


+12.9 


10 


44 


11.7 


4 MO 


- 6 24 35 


+1388 


-113.95 


+6.85 


-11 47.2 


+13.4 


10 


48 


08.3 


5 TU 


- 6 01 27 


+1393 


-107.10 


+6.88 


-11 33.8 


+13.8 


10 


52 


04.8 


6 WE 


- 5 38 14 


+1398 


-100.22 


+6.90 


-11 20.0 


+14.2 


10 


56 


01.4 


7 TH 


- 5 14 56 


+1402 


- 93.31 


+6.92 


-11 05.8 


+14.6 


10 


59 


57.9 


8 FR 


- 4 51 34 


+1406 


- 86.39 


+6.94 


-10 51.2 


+15.0 


11 


03 


54.5 


9 SA 


- 4 28 08 


+1409 


- 79.45 


+6.96 


-10 36.2 


+15.3 


11 


07 


51.0 


10 SU 


- 4 04 39 


+1412 


- 72.49 


+6.97 


-10 20.8 


+15.6 


11 


11 


47.6 


11 MO 


- 3 41 07 


+1415 


- 65.51 


+6.99 


-10 05.2 


+15.9 


11 


15 


44.1 


12 TU 


- 3 17 31 


+1418 


- 58.53 


+7.00 


-09 49.3 


+ 16.2 


11 


19 


40.7 


13 WE 


• 2 53 54 


+1420 


- 51.53 


+7.01 


-09 33.0 


+16.5 


11 


23 


37.2 


14 TH 


- 2 30 14 


+1421 


- 44.52 


+7.02 


-09 16.6 


+16.7 


11 


27 


33.8 


15 FR 


- 2 06 33 


+1422 


- 37.50 


+7.02 


-08 59.9 


+16.9 


11 


31 


30.4 


16 SA 


- 1 42 51 


+1423 


- 30.47 


+7.03 


-08 42.9 


+17.1 


11 


35 


26.9 


17 SU 


- 1 19 08 


+1424 


- 23.45 


+7.03 


-08 25.8 


+17.3 


11 


39 


23.5 


18 MO 


- 55 24 


+1424 


- 16.42 


+7.03 


-08 08.5 


+17.5 


11 


43 


20.0 


19 TU 


- 31 40 


+1423 


- 9.38 


+7.03 


-07 51.1 


+17.6 


11 


47 


16.6 


20 WE 


- 07 57 


+1423 


- 2.36 


+7.03 


-07 33.5 


+17.7 


11 


51 


13.1 


21 TH 


+ 15 46 


+1422 


+ 4.67 


+7.02 


-07 15.7 


+17.9 


11 


55 


09.6 


22 FR 


+ 39 27 


+1420 


+ 11.69 


+7.01 


-06 57.9 


+ 18.0 


11 


59 


06.2 


23 SA 


+ 1 03 07 


+1418 


+ 18.70 


+7.00 


-06 39.9 


+18.0 


12 


03 


02.7 


24 SU 


+ 1 26 46 


+1416 


+ 25.71 


+6.99 


-06 21.9 


+18.1 


12 


06 


59.3 


25 MO 


+ 1 50 22 


+1414 


+ 32.70 


+6.98 


-06 03.8 


+18.1 


12 


10 


55.9 


26 TU 


+ 2 13 55 


+1411 


+ 39.68 


+6.97 


-05 45.6 


+18.2 


12 


14 


52.4 


27 WE 


+ 2 37 26 


+1407 


+ 46.65 


+6.95 


-05 27.5 


+18.2 


12 


18 


49.0 


28 TH 


+ 3 00 54 


+1404 


+ 53.60 


+6.93 


-05 09.3 


+18.2 


12 


22 


45.5 


29 FR 


+ 3 24 17 


+1400 


+ 60.53 


+6.91 


-04 51.1 


+18.1 


12 


26 


42.1 


30 SA 


+ 3 47 37 


+1396 


+ 67.44 


+6.89 


-04 33.0 


+18.1 


12 


30 


38.6 


31 SU 


+ 4 10 53 


+1391 


+ 74.33 


+6.87 


-04 14.9 


+18.0 


12 


34 


35.2 



2-46 



FM 6-300 



Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



APR 1 MO 

2 TU 

3 WE 

4 TH 

5 FR 

6 SA 

7 SU 

8 MO 

9 TU 

10 WE 

11 TH 

12 FR 

13 SA 

14 SU 

15 MO 

16 TU 

17 WE 

18 TH 

19 FR 

20 SA 

21 SU 

22 MO 

23 TU 

24 WE 

25 TH 

26 FR 

27 SA 

28 SU 

29 MO 

30 TU 



APPARENT DECLINATION 



EQUATION OF TIME 



DEGREES 



+ 4 34 04 
+ 4 57 09 
+ 5 20 10 
+ 5 43 05 
+ 6 05 54 
+ 6 28 36 
+ 6 51 12 
+ 7 13 41 
+ 7 36 03 
+ 7 58 17 
+ 8 20 24 
+ 8 42 22 
+ 9 04 11 
+ 9 25 51 
+ 9 47 22 
+10 08 43 
+10 29 55 
+10 50 55 
+11 11 46 
+11 32 25 
+11 52 52 
+12 13 08 
+12 33 12 
+12 53 03 
+13 12 42 
+13 32 07 
+13 51 19 
+14 10 17 
+14 29 02 
+14 47 31 



DAILY 

CHANGE 

(SEC) 



+1386 

+1381 

+1375 

+1369 

+1363 

+1356 

+1349 

+1342 

+1334 

+1326 

+1318 

+1309 

+1300 

+1291 

+1281 

+1271 

+1261 

+1250 

+1239 

+1228 

+1216 

+1204 

+1191 

+1179 

+1165 

+1152 

+1138 

+1124 

+1110 

+1095 



MILS 



MILS 



+ 81.20 

+ 88.05 

+ 94.86 

+101.65 

+108.41 

+115.14 

+121.84 

+128.50 

+135.13 

+141.72 

+148.26 

+154.77 

+161.24 

+167.66 

+174.03 

+180.36 

+186.64 

+192.87 

+199.04 

+205.16 

+211.22 

+217.22 

+223.17 

+229.05 

+234.87 

+240.63 

+246.32 

+251.94 

+257.49 

+262.97 



DAILY 

CHANGE 

(MILS) 



+6.84 

+6.82 

+6.79 

+6.76 

+6.73 

+6.70 

+6.66 

+6.63 

+6.59 

+6.55 

+6.51 

+6.46 

+6.42 

+6.38 

+6.33 

+6.28 

+6.23 

+6.17 

+6.12 

+6.06 

+6.00 

+5.95 

+5.88 

+5.82 

+5.75 

+5.69 

+5.62 

+5.55 

+5.48 

+5.41 



SIDEREAL TIME 



DAILY 
CHANGE 
MIN SEC (SEC) 



•03 56.9 
-03 39.0 
■03 21.3 
-03 03.6 
-02 46.2 
-02 28.9 
-02 11.8 
-01 55.0 
-01 38.4 
-01 22.1 
-01 06.1 
-00 50.4 
-00 35.0 
-00 20.0 
-00 05.3 
+00 09.1 
+00 23.0 
+00 36.6 
+00 49.7 
+01 02.5 
+01 14.8 
+01 26.7 
+01 38.2 
+01 49.2 
+01 59.8 
+02 09.9 
+02 19.5 
+02 28.7 
+02 37.3 
+02 45.5 



+17.9 

+17.8 

+17.6 

+17.5 

+17.3 

+17.1 

+16.8 

+16.6 

+16.3 

+16.0 

+15.7 

+15.4 

+15.0 

+14.7 

+14.3 

+13.9 

+13.6 

+13.2 

+12.8 

+12.3 

+11.9 

+11.5 

+11.0 

+10.6 

+10.1 

+ 9.6 

+ 9.1 

+ 8.6 

+ 8.1 

+ 7.6 



HR MIN SEC 



12 38 31.7 
12 42 28.3 
12 46 24.8 
12 50 21.4 
12 54 17.9 

12 58 14.5 

13 02 11.0 

13 06 07.6 

13 10 04.1 

13 H 00.7 

13 17 57.3 

13 21 53.8 

13 25 50.4 

13 29 46.9 

13 33 43.5 

13 37 40.0 

13 41 36.6 

13 45 33.1 

13 49 29.7 

13 53 26.2 

13 57 22.8 

14 01 19.3 
14 05 15.9 
14 09 12.4 
14 13 09.0 
14 17 05.5 
14 21 02.1 
14 24 58.6 
14 28 55.2 
14 32 51.7 
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Table 2d. 


Sun, 1996, 


for zero hours 


universal time 


(GMT) - continued 




APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


MAY 1 UE 


+15 05 47 


+1080 


+268.38 


+5.33 


+02 53.1 


+ 7.1 


14 


36 


48.3 


2 TH 


+15 23 47 


+1065 


+273.71 


+5.26 


+03 00.2 


+ 6.6 


14 


40 


44.8 


3 FR 


+15 41 31 


+1049 


+278.97 


+5.18 


+03 06.7 


+ 6.0 


14 


44 


41.4 


4 SA 


+15 59 01 


+1033 


+284.15 


+5.10 


+03 12.8 


+ 5.5 


14 


48 


38.0 


5 SU 


+16 16 14 


+1017 


+289.25 


+5.02 


+03 18.2 


+ 4.9 


14 


52 


34.5 


6 MO 


+16 33 11 


+1001 


+294.28 


+4.94 


+03 23.1 


+ 4.3 


14 


56 


31.1 


7 TU 


+16 49 52 


+ 984 


+299.22 


+4.86 


+03 27.4 


+ 3.7 


15 


00 


27.6 


8 WE 


+17 06 16 


+ 967 


+304.08 


+4.78 


+03 31.2 


+ 3.1 


15 


04 


24.2 


9 TH 


+17 22 22 


+ 949 


+308.85 


+4.69 


+03 34.3 


+ 2.6 


15 


08 


20.8 


10 FR 


+17 38 12 


+ 932 


+313.54 


+4.60 


+03 36.9 


+ 2.0 


15 


12 


17.3 


11 SA 


+17 53 44 


+ 914 


+318.14 


+4.51 


+03 38.8 


+ 1.4 


15 


16 


13.9 


12 SU 


+18 08 57 


+ 896 


+322.65 


+4.42 


+03 40.2 


+ 0.8 


15 


20 


10.4 


13 MO 


+18 23 53 


+ 877 


+327.08 


+4.33 


+03 41.0 


+ 0.2 


15 


24 


07.0 


14 TU 


+18 38 30 


+ 858 


+331.41 


+4.24 


+03 41.1 


- 0.4 


15 


28 


03.5 


IS WE 


+18 52 48 


+ 839 


+335.64 


+4.14 


+03 40.7 


- 1.0 


15 


32 


00.1 


16 TH 


+19 06 47 


+ 820 


+339.79 


+4.05 


+03 39.8 


- 1.5 


15 


35 


56.6 


17 FR 


+19 20 27 


+ 800 


+343.84 


+3.95 


+03 38.2 


- 2.1 


15 


39 


53.2 


18 SA 


+19 33 47 


+ 780 


+347.79 


+3.85 


+03 36.1 


- 2.7 


15 


43 


49.7 


19 SU 


+19 46 47 


+ 760 


+351.64 


+3.75 


+03 33.5 


- 3.2 


15 


47 


46.3 


20 MO 


+19 59 26 


+ 739 


+355.39 


+3.65 


+03 30.3 


- 3.7 


15 


51 


42.8 


21 TU 


+20 11 46 


+ 719 


+359.04 


+3.55 


+03 26.5 


- 4.2 


15 


55 


39.4 


22 WE 


+20 23 44 


+ 698 


+362.59 


+3.45 


+03 22.3 


- 4.8 


15 


59 


36.0 


23 TH 


+20 35 22 


+ 676 


+366.03 


+3.34 


+03 17.5 


- 5.3 


16 


03 


32.5 


24 FR 


+20 46 38 


+ 655 


+369.37 


+3.23 


+03 12.3 


- 5.7 


16 


07 


29.1 


25 SA 


+20 57 33 


+ 633 


+372.61 


+3.13 


+03 06.5 


- 6.2 


16 


11 


25.6 


26 SU 


+21 08 06 


+ 611 


+375.73 


+3.02 


+03 00.3 


- 6.7 


16 


15 


22.2 


27 MO 


+21 18 18 


+ 589 


+378.75 


+2.91 


+02 53.6 


- 7.1 


16 


19 


18.7 


28 TU 


+21 28 07 


+ 567 


+381.66 


+2.80 


+02 46.5 


- 7.6 


16 


23 


15.3 


29 WE 


+21 37 33 


+ 544 


+384.46 


+2.69 


+02 38.9 


- 8.0 


16 


27 


11.8 


30 TH 


+21 46 38 


+ 522 


+387.15 


+2.58 


+02 30.9 


- 8.4 


16 


31 


08.4 


31 FR 


+21 55 19 


+ 499 


+389.72 


+2.46 


+02 22.5 


- 8.8 


16 


35 


04.9 



2-48 



FM 6-300 



Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



JUN 1 SA 

2 SU 

3 MO 

4 TU 

5 WE 

6 TH 

7 FR 

8 SA 

9 SU 

10 MO 

11 TU 

12 WE 

13 TH 

14 FR 

15 SA 

16 SU 

17 MO 

18 TU 

19 WE 

20 TH 

21 FR 

22 SA 

23 SU 

24 MO 

25 TU 

26 WE 

27 TH 

28 FR 

29 SA 

30 SU 



APPARENT DECLINATION 



DEGREES 



+22 03 
+22 11 
+22 19 
+22 26 
+22 33 
+22 39 
+22 45 
+22 50 
+22 56 
+23 00 
+23 05 
+23 09 
+23 12 
+23 15 
+23 18 
+23 20 
+23 22 
+23 24 
+23 25 
+23 25 
+23 26 
+23 26 
+23 25 
+23 24 
+23 23 
+23 21 
+23 19 
+23 16 
+23 13 
+23 09 



38 

33 

06 

15 

00 

22 

20 

54 

04 

49 

11 

08 

40 

48 

32 

50 

44 

14 

18 

58 

13 

03 

29 

29 

05 

16 

03 

25 

23 

56 



DAILY 

CHANGE 

(SEC) 



+ 476 
+ 452 
+ 429 
+ 405 
+ 382 
+ 358 
+ 334 
+ 310 
+ 286 
+ 261 
+ 237 
+ 213 
+ 188 
+ 163 
+ 139 
+ 114 



89 
65 
40 
15 

- 10 

- 35 

- 59 

- 84 

- 109 

- 133 

- 158 

- 182 

- 207 

- 231 



MILS 



MILS 



+392.19 

+394.54 

+396.77 

+398.89 

+400.89 

+402.77 

+404.54 

+406.19 

+407.72 

+409.13 

+410.42 

+411.59 

+412.64 

+413.57 

+414.38 

+415.06 

+415.63 

+416.07 

+416.39 

+416.58 

+416.66 

+416.61 

+416.44 

+416.14 

+415.73 

+415.19 

+414.53 

+413.75 

+412.85 

+411.83 



DAILY 

CHANGE 

(MILS) 



+2.35 
+2.23 

+2.12 

+2.00 

+1.89 

+1.77 

+1.65 

+1.53 

+1.41 

+1.29 

+1.17 

+1.05 

+0.93 

+0.80 

+0.69 

+0.56 

+0.44 

+0.32 

+0.20 

+0.07 

-0.05 

-0.17 

-0.29 

-0.41 

-0.54 

-0.66 

-0.78 

-0.90 

-1.02 

-1.14 



EQUATION OF TIME 



DAILY 
CHANGE 
MIN SEC (SEC) 



+02 13.7 
+02 04.5 
+01 54.9 
+01 45.0 
+01 34.7 
+01 24.0 
+01 13.0 
+01 01.7 
+00 50.2 
+00 38.3 
+00 26.2 
+00 13.9 
+00 01.4 
-00 11.2 
-00 24.0 
-00 37.0 
-00 50.0 
-01 03.1 
-01 16.2 
-01 29.3 
-01 42.4 
-01 55.5 
-02 08.5 
-02 21.4 
-02 34.1 
-02 46.8 
-02 59.3 
-03 11.5 
-03 23.6 
-03 35.5 



- 9.2 

- 9.6 
-10.0 
-10.3 
-10.7 
-11.0 
-11.3 
-11.6 
-11.8 
-12.1 
-12.3 
-12.5 
-12.7 
-12.8 
-12.9 
-13.0 
-13.1 
-13.1 
-13.1 
-13.1 
-13.1 
-13.0 
-12.9 
-12.8 
-12.6 
-12.5 
-12.3 
-12.1 
-11.8 
-11.6 



SIDEREAL TIME 



HR MIN SEC 



16 39 01.5 
16 42 58.1 
16 46 54.6 
16 50 51.2 
16 54 47.8 

16 58 44.3 

17 02 40.9 
17 06 37.4 
17 10 34.0 
17 14 30.5 
17 18 27.1 
17 22 23.6 
17 26 20.2 
17 30 16.7 
17 34 13.3 
17 38 09.9 
17 42 06.4 
17 46 03.0 
17 49 59.5 
17 53 56.1 

17 57 52.7 

18 01 49.2 
18 05 45.8 
18 09 42.3 
18 13 38.9 
18 17 35.4 
18 21 32.0 
18 25 28.5 
18 29 25.1 
18 33 21.7 
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Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



JUL 1 MO 

2 TU 

3 WE 

4 TH 

5 FR 

6 SA 

7 SU 

8 MO 

9 TU 

10 WE 

11 TH 

12 FR 

13 SA 

14 SU 

15 MO 

16 TU 

17 WE 

18 TH 

19 FR 

20 SA 

21 SU 

22 MO 

23 TU 

24 WE 

25 TH 

26 FR 

27 SA 

28 SU 

29 MO 

30 TU 

31 WE 



APPARENT DECLINATION 



DEGREES 



DAILY 

CHANGE 

(SEC) 



+23 06 04 
+23 01 49 
+22 57 09 
+22 52 06 
+22 46 38 
+22 40 47 
+22 34 32 
+22 27 54 
+22 20 52 
+22 13 27 
+22 05 39 
+21 57 29 
+21 48 55 
+21 40 00 
+21 30 42 
+21 21 02 
+21 11 01 
+21 00 38 
+20 49 54 
+20 38 48 
+20 27 22 
+20 15 35 
+20 03 29 
+19 51 02 
+19 38 15 
+19 25 08 
+19 11 43 
+18 57 58 
+18 43 55 
+18 29 34 
+18 14 54 



- 255 

- 280 

- 304 

- 327 

- 351 

- 375 

- 398 

- 422 

- 445 

- 468 

- 491 

- 513 

- 536 

- 558 

- 580 

- 601 

- 623 

- 644 

- 665 

- 686 

- 707 

■ 727 

- 747 

■ 767 

■ 786 
806 
825 
843 
862 
880 
898 



MILS 



MILS 



+410.69 

+409.43 

+408.05 

+406.55 

+404.93 

+403.20 

+401.34 

+399.38 

+397.29 

+395.10 

+392.79 

+390.36 

+387.83 

+385.18 

+382.43 

+379.57 

+376.60 

+373.52 

+370.34 

+367.05 

+363.66 

+360.18 

+356.59 

+352.90 

+349.11 

+345.23 

+341.25 

+337.18 

+333.01 

+328.76 

+324.41 



DAILY 

CHANGE 

(MILS) 



-1.26 

-1.38 

-1.50 

-1.61 

-1.73 

-1.85 

-1.97 

-2.08 

-2.20 

-2.31 

-2.42 

-2.53 

-2.65 

-2.76 

-2.86 

-2.97 

-3.08 

-3.18 

-3.28 

-3.39 

-3.49 

-3.59 

-3.69 

-3.79 

-3.88 

-3.98 

-4.07 

-4.16 

-4.26 

-4.35 

-4.43 



EQUATION OF TIME 



MIN SEC 



-03 47.1 
-03 58.4 
-04 09.5 
-04 20.3 
-04 30.7 
-04 40.9 
-04 50.7 
-05 00.2 
-05 09.2 
-05 17.9 
-05 26.2 
-05 34.1 
-05 41.5 
-05 48.4 
-05 54.8 
-06 00.8 
-06 06.2 
-06 11.1 
-06 15.5 
-06 19.2 
-06 22.5 
-06 25.1 
-06 27.1 
-06 28.6 
-06 29.4 
-06 29.6 
-06 29.3 
-06 28.2 
-06 26.6 
■06 24.4 
•06 21.5 



DAILY 

CHANGE 

(SEC) 



-11.3 
-11.1 
-10.8 
-10.5 
-10.2 

- 9.8 

- 9.5 

- 9.1 

- 8.7 

- 8.3 

- 7.8 

- 7.4 

- 6.9 

- 6.4 

- 5.9 

- 5.4 

- 4.9 

- 4.3 

- 3.8 

- 3.2 

- 2.6 

- 2.0 

- 1.4 

- 0.8 

- 0.2 
+ 0.4 
+ 1.0 
+ 1.6 
+ 2.2 
+ 2.8 
+ 3.5 



SIDEREAL TIME 



HR MIN SEC 



18 37 18.2 
18 41 14.8 
18 45 11.3 
18 49 07.9 
18 53 04.5 

18 57 01.0 

19 00 57.6 
19 04 54.1 
19 08 50.7 
19 12 47.2 
19 16 43.8 
19 20 40.3 
19 24 36.9 
19 28 33.5 
19 32 30.0 
19 36 26.6 
19 40 23.1 
19 44 19.7 
19 48 16.2 
19 52 12.8 

19 56 09.3 

20 00 05.9 
20 04 02.4 
20 07 59.0 
20 11 55.6 
20 15 52.1 
20 19 48.7 
20 23 45.2 
20 27 41.8 
20 31 38.4 
20 35 34.9 
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Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENUICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










1 H 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


AUG 1 TH 


+17 59 56 


- 915 


+319.98 


-4.52 


-06 18.1 


+ 4.1 


20 


39 


31.5 


2 FR 


+17 44 41 


- 933 


+315.46 


-4.61 


-06 14.0 


+ 4.6 


20 


43 


28.0 


3 SA 


+17 29 08 


- 950 


+310.85 


-4.69 


-06 09.4 


+ 5.2 


20 


47 


24.6 


4 SU 


+17 13 18 


- 967 


+306.16 


-4.78 


-06 04.2 


+ 5.8 


20 


51 


21.1 


5 MO 


+16 57 11 


- 983 


+301.39 


-4,85 


-05 58.3 


+ 6.4 


20 


55 


17.7 


6 TU 


+16 40 48 


- 999 


+296.53 


-4.93 


-05 52.0 


+ 7.0 


20 


59 


14.2 


7 WE 


+16 24 09 


-1015 


+291.60 


-5.01 


-05 45.0 


+ 7.5 


21 


03 


10.8 


8 TH 


+16 07 13 


-1031 


+286.58 


-5.09 


-05 37.4 


+ 8.1 


21 


07 


07.3 


9 FR 


+15 50 02 




+281.49 




-05 29.3 




21 


11 


03.9 


v. 




-1046 




-5.17 




+ 8.7 








10 SA 


+15 32 36 


-1061 


+276.33 


-5.24 


-05 20.7 


+ 9.2 


21 


15 


00.4 


11 SU 


+15 14 55 


-1076 


+271.09 


-5.31 


-05 11.4 


+ 9.8 


21 


18 


57.0 


12 MO 


+14 56 59 


-1090 


+265.77 


-5.38 


-05 01.6 


+10.3 


21 


22 


53.6 


13 TU 


+14 38 49 


-1104 


+260.39 


-5.45 


-04 51.3 


+10.9 


21 


26 


50.1 


14 UE 


+14 20 25 


-1118 


+254.94 


-5.52 


-04 40.4 


+11.4 


21 


30 


46.7 


15 TH 


+14 01 47 


-1131 


+249.42 


-5.59 


-04 29.0 


+12.0 


21 


34 


43.2 


16 FR 


+13 42 56 


-1144 


+243.83 


-5.65 


-04 17.0 


+12.5 


21 


38 


39.8 


17 SA 


+13 23 52 


-1157 


+238.18 


-5.71 


-04 04.6 


+13.0 


21 


42 


36.3 


18 SU 


+13 04 35 


-1169 


+232.47 


-5.77 


-03 51.6 


+13.5 


21 


46 


32.9 


19 MO 


+12 45 06 


-1181 


+226.70 


-5.83 


-03 38.0 


+14.0 


21 


50 


29.4 


20 TU 


+12 25 25 


-1193 


+220.86 


-5.89 


-03 24.0 


+14.5 


21 


54 


26.0 


21 UE 


+12 05 32 


-1204 


+214.97 


-5.95 


-03 09.5 


+15.0 


21 


58 


22.5 


22 TH 


+11 45 27 


-1216 


+209.02 


-6.00 


-02 54.5 


+15.5 


22 


02 


19.1 


23 FR 


+11 25 12 


-1226 


+203.02 


-6.05 


-02 39.1 


+15.9 


22 


06 


15.6 


24 SA 


+11 04 46 


-1237 


+196.97 


-6.11 


-02 23.2 


+16.4 


22 


10 


12.2 


25 SU 


+10 44 09 


-1247 


+190.86 


-6.16 


-02 06.8 


+16.8 


22 


14 


08.7 


26 MO 


+10 23 22 


-1257 


+184.70 


-6.21 


-01 50.0 


+17.2 


22 


18 


05.3 


27 TU 


+10 02 25 


-1266 


+178.50 


-6.25 


-01 32.9 


+17.6 


22 


22 


01.9 


28 UE 


+ 9 41 19 


-1275 


+172.24 


-6.30 


-01 15.3 


+17.9 


22 


25 


58.4 


29 TH 


+ 9 20 04 


-1284 


+165.95 


-6.34 


-00 57.4 


+18.3 


22 


29 


55.0 


30 FR 


+ 8 58 40 


-1293 


+159.60 


-6.39 


-00 39.1 


+18.6 


22 


33 


51.5 


31 SA 


+ 8 37 07 


-1301 


+153.22 


-6.42 


-00 20.5 


+ 18.9 


22 


37 


48.1 
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Table 2d. 


Sun, 19. 


96, for zero hour. 


3 universal time 


(GMT) - continued 




APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










| II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MI* 


I SEC 


SEP 1 SU 


+ 8 15 25 


-1309 


+146.79 


-6.46 


-00 01.6 


+19.2 


22 


41 


44.6 


2 HO 


+ 7 53 36 


-1317 


+140.33 


-6.50 


+00 17.6 


+19.5 


22 


45 


41.2 


3 TU 


+ 7 31 39 


-1324 


+133.82 


-6.54 


+00 37.1 


+19.7 


22 


49 


37.7 


4 WE 


+ 7 09 34 


-1332 


+127.28 


-6.58 


+00 56.8 


+19.9 


22 


53 


34.3 


5 TH 


+ 6 47 23 


-1338 


+120.71 


-6.61 


+01 16.7 


+20.1 


22 


57 


30.8 


6 FR 


+ 6 25 05 


-1345 


+114.10 


-6.64 


+01 36.9 


+20.3 


23 


01 


27.4 


7 SA 


+ 6 02 40 


-1351 


+107.46 


-6.67 


+01 57.2 


+20.5 


23 


05 


23.9 


8 SU 


+ 5 40 09 


-1356 


+100.79 


-6.70 


+02 17.7 


+20.7 


23 


09 


20.5 


9 MO 


+ 5 17 33 


-1362 


+ 94.09 


-6.73 


+02 38.4 


+20.8 


23 


13 


17.0 


10 TU 


+ 4 54 51 


-1367 


+ 87.36 


-6.75 


+02 59.2 


+20.9 


23 


17 


13.6 


11 WE 


+ 4 32 04 


-1372 


+ 80.61 


-6.78 


+03 20.1 


+21.0 


23 


21 


10.1 


12 TH 


+ 4 09 12 


-1376 


+ 73.84 


-6.80 


+03 41.1 


+21.1 


23 


25 


06.7 


13 FR 


+ 3 46 16 


-1380 


+ 67.04 


-6.81 


+04 02.2 


+21.2 


23 


29 


03.2 


14 SA 


+ 3 23 16 


-1384 


+ 60.23 


-6.83 


+04 23.4 


+21.3 


23 


32 


59.8 


15 SU 


+ 3 00 12 


-1387 


+ 53.39 


-6.85 


+04 44.7 


+21.3 


23 


36 


56.3 


16 MO 


+ 2 37 05 


-1390 


+ 46.54 


-6.86 


+05 06.0 


+21.3 


23 


40 


52.9 


17 TU 


+ 2 13 55 


-1393 


+ 39.68 


-6.88 


+05 27.3 


+21.3 


23 


44 


49.4 


18 WE 


+ 1 50 42 


-1395 


+ 32.80 


-6.89 


+05 48.7 


+21.3 


23 


48 


46.0 


19 TH 


+ 1 27 27 


-1397 


+ 25.91 


-6.90 


+06 10.0 


+21.3 


23 


52 


42.5 


20 FR 


+ 1 04 10 


-1399 


+ 19.01 


-6.91 


+06 31.3 


+21.3 


23 


56 


39.1 


21 SA 


+ 40 51 


-1400 


+ 12.10 


-6.91 


+06 52.6 


+21.2 





00 


35.7 


22 SU 


+ 17 31 


-1401 


+ 5.19 


-6.92 


+07 13.8 


+21.1 





04 


32.2 


23 MO 


- 05 50 


-1402 


- 1.73 


-6.92 


+07 34.9 


+21.0 





08 


28.8 


24 TU 


- 29 12 


-1402 


- 8.65 


-6.92 


+07 55.9 


+20.9 





12 


25.3 


25 WE 


- 52 33 


-1402 


- 15.57 


-6.92 


+08 16.8 


+20.7 





16 


21.9 


26 TH 


- 1 15 55 


-1401 


- 22.50 


-6.92 


+08 37.5 


+20.5 





20 


18.4 


27 FR 


- 1 39 17 


-1401 


- 29.42 


-6.92 


+08 58.0 


+20.3 





24 


15.0 


28 SA 


- 2 02 37 


-1400 


- 36.33 


-6.91 


+09 18.4 


+20.1 





28 


11.5 


29 SU 


- 2 25 57 


-1398 


- 43.25 


-6.90 


+09 38.4 


+19.8 





32 


08.1 


30 MO 


- 2 49 16 


-1397 


- 50.15 


-6.90 I 


+09 58.3 


+ 19.6 





36 


04.6 
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Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










a i ii 


(SEC) 


MILS 


(MILS) 


MTM SEC 


(SEC) 


HR 


MIN 


SEC 


OCT 1 TU 


- 3 12 33 


-1395 


- 57.05 


-6.89 


+10 17.8 


+19.3 





40 


01.2 


2 WE 


- 3 35 47 


-1392 


- 63.94 


-6.87 


+10 37.1 


+18.9 





43 


57.7 


3 TH 


- 3 59 00 


-1390 


- 70.81 


-6.86 


+10 56.0 


+18.6 





47 


54.3 


4 FR 


- 4 22 10 


-1387 


- 77.68 


-6.85 


+11 14.6 


+ 18.2 





51 


50.8 


5 SA 


- 4 45 16 


-1383 


- 84.52 


-6.83 


+11 32.8 


+17.8 





55 


47.4 


6 SU 


- 5 08 20 


-1379 


- 91.36 


-6.81 


+11 50.7 


+17.4 





59 


43.9 


7 MO 


- 5 31 19 


-1375 


- 98.17 


-6.79 


+12 08.1 


+17.0 


1 


03 


40.5 


8 TU 


- 5 54 14 


-1371 


-104.96 


-6.77 


+12 25.1 


+16.6 


1 


07 


37.0 


9 WE 


- 6 17 05 


-1366 


-111.73 


-6.75 


+12 41.6 


+16.1 


1 


11 


33.6 


10 TH 


- 6 39 51 


-1360 


-118.47 


-6.72 


+12 57.7 


+15.6 


1 


15 


30.1 


11 FR 


- 7 02 31 


-1355 


-125.19 


-6.69 


+13 13.3 


+15.1 


1 


19 


26.7 


12 SA 


- 7 25 06 


-1349 


-131.88 


-6.66 


+13 28.5 


+14.6 


1 


23 


23.2 


13 SU 


- 7 47 35 


-1342 


-138.54 


-6.63 


+13 43.1 


+14.1 


1 


27 


19.8 


14 MO 


- 8 09 57 


-1335 


-145.17 


-6.59 


+13 57.2 


+13.6 


1 


31 


16.3 


15 TU 


- 8 32 13 


-1328 


-151.77 


-6.56 


+14 10.7 


+13.0 


1 


35 


12.9 


16 WE 


- 8 54 21 


-1321 


-158.32 


-6.52 


+14 23.8 


+12.4 


1 


39 


09.4 


17 TH 


- 9 16 21 


-1313 


-164.85 


-6.48 


+14 36.2 


+11.9 


1 


43 


06.0 


18 FR 


- 9 38 14 


-1304 


-171.33 


-6.44 


+14 48.1 


+11.3 


1 


47 


02.6 


19 SA 


- 9 59 58 


-1295 


-177.77 


-6.40 


+14 59.3 


+10.7 


1 


50 


59.1 


20 SU 


-10 21 33 


-1286 


-184.16 


-6.35 


+15 10.0 


+10.0 


1 


54 


55.7 


21 MO 


-10 42 59 


-1276 


-190.51 


-6.30 


+15 20.0 


+ 9.4 


1 


58 


52.2 


22 TU 


-11 04 15 


-1266 


-196.82 


-6.25 


+15 29.4 


+ 8.7 


2 


02 


48.8 


23 WE 


-11 25 22 


-1256 


-203.07 


-6.20 


+15 38.2 


+ 8.1 


2 


06 


45.3 


24 TH 


-11 46 18 


-1245 


-209.27 


-6.15 


+15 46.3 


+ 7.4 


2 


10 


41.9 


25 FR 


-12 07 03 


-1234 


-215.42 


-6.09 


+15 53.6 


+ 6.7 


2 


14 


38.4 


26 SA 


-12 27 37 


-1222 


-221.52 


-6.03 


+16 00.3 


+ 5.9 


2 


18 


35.0 


27 SU 


-12 47 59 


-1211 


-227.55 


-5.98 


+16 06.2 


+ 5.2 


2 


22 


31.5 


28 MO 


=13 08 10 


-1198 


-233.53 


-5.92 


+16 11.4 


+ 4.4 


2 


26 


28.1 


29 TU 


-13 28 08 


-1186 


-239.45 


-5.86 


+16 15.9 


+ 3.7 


2 


30 


24.6 


30 WE 


-13 47 54 


-1172 


-245.30 


-5.79 


+16 19.5 


+ 2.9 


2 


34 


21.2 


31 TH 


-14 07 26 


-1159 


-251.09 


-5.72 


+16 22.4 


+ 2.1 


2 


38 


17.7 
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Table 2d. 


Sun, 1996, 


for zero hours 


universal time 


(GMT) - continued 




APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 




MILS 












GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


NOV 1 FR 


-14 26 45 


-1145 


-256.81 


-5.65 


+16 24.4 


+ 1.2 


2 


42 


14.3 


2 SA 


-14 45 50 


-1131 


-262.47 


-5.59 


+16 25.7 


+ 0.4 


2 


46 


10.9 


3 SU 


-15 04 41 


-1116 


-268.05 


-5.51 


+16 26.1 


- 0.4 


2 


50 


07.4 


4 MO 


-15 23 17 


-1101 


-273,57 


-5.44 


+16 25=7 


- 1.3 


2 


54 


04 = 


5 TU 


-15 41 38 


-1085 


-279.00 


-5.36 


+16 24.4 


- 2.1 


2 


58 


00.5 


6 WE 


-15 59 43 


-1070 


-284.36 


-5.28 


+16 22.3 


- 3.0 


3 


01 


57.1 


7 TH 


-16 17 33 


-1053 


-289.64 


-5.20 


+16 19.3 


- 3.8 


3 


05 


53.6 


8 FR 


-16 35 06 


-1036 


-294.85 


-5.12 


+16 15.5 


- 4.7 


3 


09 


50.2 


9 SA 


-16 52 23 


-1019 


-299.96 


-5.03 


+16 10.9 


- 5.5 


3 


13 


46.7 


10 SU 


-17 09 22 


-1002 


-305.00 


-4.95 


+16 05.3 


- 6.4 


3 


17 


43.3 


11 MO 


-17 26 04 


- 984 


-309.94 


-4.86 


+15 59.0 


- 7.2 


3 


21 


39.8 


12 TU 


-17 42 27 


- 965 


-314.80 


-4.77 


+15 51.7 


- 8.1 


3 


25 


36.4 


13 WE 


-17 58 33 


- 947 


-519.57 


-4.68 


+15 43.7 


- 8.9 


5 


29 


32.9 


14 TH 


-18 14 19 


- 927 


-324.24 


-4.58 


+15 34.8 


- 9.7 


3 


33 


29.5 


15 FR 


-18 29 47 


- 908 


-328*82 


-4.48 


+15 25.0 


-10.6 


3 


37 


26.1 


16 SA 


-18 44 55 


- 888 


-333.31 


-4.39 


+15 14.4 


-11.4 


3 


41 


22.6 


17 SU 


-18 59 43 


- 867 


-337.69 


-4.28 


+15 03.0 


-12.2 


3 


45 


19.2 


18 MO 


-19 14 10 


- 847 


-341.98 


-4.18 


+14 50.8 


-13.0 


3 


49 


15.7 


19 TU 


-19 28 17 


- 826 


-346.16 


-4.08 


+14 37.8 


-13.8 


3 


53 


12.3 


20 WE 


-19 42 02 


- 804 


-350,23 


-3.97 


+14 24.0 


-14.6 


3 


57 


08.8 


21 TH 


-19 55 26 


- 782 


-354.20 


-3.86 


+14 09.4 


-15.4 


4 


01 


05.4 


22 FR 


-20 08 28 


- 760 


-358.07 


-3.75 


+13 54.0 


-16.2 


4 


05 


01.9 


23 SA 


-20 21 08 


- 737 


-361.82 


-3.64 


+13 37.8 


-16.9 


4 


08 


58.5 


24 SU 


-20 33 26 


- 715 


-365.46 


-3.53 


+13 20.9 


-17.7 


4 


12 


55.1 


25 MO 


-20 45 21 


- 691 


-368.99 


-3.41 


+13 03.2 


-18.5 


4 


16 


51.6 


26 TU 


-20 56 52 


- 668 


-372.40 


-3.30 


+12 44.7 


-19.2 


4 


20 


48.2 


27 WE 


-21 08 00 


- 644 


-375.70 


-3.18 


+12 25.5 


-19.9 


4 


24 


44.7 


28 TH 


-21 18 44 


- 620 


-378.88 


-3.06 


+12 05.6 


-20.6 


4 


28 


41.3 


29 FR 


-21 29 04 


- 595 


-381.94 


-2.94 


+11 45.0 


-21.3 


4 


32 


37.9 


30 SA 


-21 38 59 


- 571 


-384.89 


-2.82 


+11 23.6 


-22.0 


4 


36 


34.4 
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Table 2d. Sun, 1996, for zero hours universal time (GMT) - continued 



FM 6-300 





APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 






























DATE 




DAILY 
CHANGE 




DAILY 
CHANGE 




DAILY 
CHANGE 










O 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


DEC 1 SU 


-21 48 30 


- 546 


-387.70 


-2.70 


+11 01.6 


-22.7 


4 


40 


31.0 


2 MO 


-21 57 36 


- 520 


-390.40 


-2.57 


+10 38.9 


-23.3 


4 


44 


27.5 


3 TU 


-22 06 16 


- 495 


-392.97 


-2.44 


+10 15.6 


-23.9 


4 


48 


24.1 


4 UE 


-22 14 31 


- 469 


-395.41 


-2.32 


+09 51.6 


-24.5 


4 


52 


20.6 


5 TH 


-22 22 20 


- 443 


-397.73 


-2.19 


+09 27.1 


-25.1 


4 


56 


17.2 


6 FR 


-22 29 43 


- 417 


-399.92 


-2.06 


+09 02.0 


-25.7 


5 


00 


13.7 


7 SA 


-22 36 40 


- 390 


-401.97 


-1.93 


+08 36.3 


-26.2 


5 


04 


10.3 


8 SU 


-22 43 10 


- 363 


-403.90 


-1.79 


+08 10.1 


-26.7 


5 


08 


06.8 


9 MO 


-22 49 13 


- 336 


-405.69 


-1.66 


+07 43.5 


-27.1 


5 


12 


03.4 


10 TU 


-22 54 49 


- 309 


-407.36 


-1.53 


+07 16.4 


-27.5 


5 


16 


00.0 


11 UE 


-22 59 59 


- 282 


-408.88 


-1.39 


+06 48.9 


-27.9 


5 


19 


56.5 


12 TH 


-23 04 41 


- 255 


-410.28 


-1.26 


+06 21.0 


-28.3 


5 


23 


53.1 


13 FR 


-23 08 55 


- 227 


-411.53 


-1.12 


+05 52.7 


-28.6 


5 


27 


49.6 


14 SA 


-23 12 42 


- 199 


•412.65 


-0.98 


+05 24.1 


-28.8 


5 


31 


46.2 


15 SU 


-23 16 02 


- 171 


•413.64 


-0.84 


+04 55.3 


-29.1 


5 


35 


42.8 


16 MO 


-23 18 53 


- 143 


•414.48 


-0.71 


+04 26.2 


-29.3 


5 


39 


39.3 


17 TU 


-23 21 16 


- 115 


•415.19 


-0.57 


+03 57.0 


-29.4 


5 


43 


35.9 


18 WE 


-23 23 12 


- 87 


•415.76 


-0.43 


+03 27.5 


-29.6 


5 


47 


32.4 


19 TH 


-23 24 39 


- 59 


•416.19 


-0.29 


+02 58.0 


-29.7 


5 


51 


29.0 


20 FR 


-23 25 38 


- 31 


•416.48 


-0.15 


+02 28.3 


-29.7 


5 


55 


25.5 


21 SA 


-23 26 09 


- 3 


•416.64 


-0.01 


+01 58.5 


-29.8 


5 


59 


22.1 


22 SU 


-23 26 11 


+ 26 


•416.65 


+0.13 


+01 28.8 


-29.8 


6 


03 


18.6 


23 MO 


-23 25 45 


♦ 54 


•416.52 


+0.27 


+00 59.0 


-29.8 


6 


07 


15.2 


24 TU 


-23 24 52 


+ 82 


416.25 


+0.40 


+00 29.2 


-29.7 


6 


11 


11.8 


25 WE 


-23 23 29 


+ 110 


•415.85 


+0.54 


-00 00.5 


-29.6 


6 


15 


08.3 


26 TH 


-23 21 39 


+ 139 


415.30 


+0.69 


-00 30.2 


-29.5 


6 


19 


04.9 


27 FR 


-23 19 20 


+ 167 


•414.62 


+0.82 


-00 59.7 


-29.4 


6 


23 


01.5 


28 SA 


-23 16 34 


+ 195 


413.80 


+0.96 


-01 29.1 


-29.2 


6 


26 


58.0 


29 SU 


-23 13 19 


+ 223 


412.83 


+1.10 


-01 58.3 


-29.0 


6 


30 


54.6 


30 MO 


-23 09 36 


+ 250 


411.73 


+1.23 


-02 27.3 


-28.8 


6 


34 


51.1 


31 TU 


-23 05 26 


+ 278 


410.50 


+1.37 


-02 56.1 


-28.5 


6 


38 


47.7 


32 WE 


-23 00 48 




409.12 




-03 24.6 




6 


42 


44.2 
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Table 2e. Sun, 1997, for zero hours universal time (GMT) 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIK 


SEC 


JAN TU 


-23 05 26 


+ 278 


-410.50 


+1.37 


-02 56.1 


-28.5 


6 


38 


47.7 


JAN 1 WE 


-23 00 48 


+ 306 


-409.12 


+1.51 


-03 24.6 


-28.2 


6 


42 


44.2 


2 TH 


-22 55 42 


+ 333 


-407.61 


+1.64 


-03 52.8 


-27.9 


6 


46 


40.8 


3 FR 


-22 50 09 


+ 360 


-405.97 


+1.78 


-04 20.7 


-27.5 


6 


50 


37.3 


4 SA 


-22 44 08 


+ 388 


-404.19 


+1.92 


-04 48.3 


-27.2 


6 


54 


33.9 


5 SU 


-22 37 41 


+ 414 


-402.27 


+2.04 


-05 15.5 


-26.7 


6 


58 


30.4 


6 MO 


-22 30 46 


+ 441 


-400.23 


+2.18 


-05 42.2 


-26.3 


7 


02 


27.0 


7 TU 


-22 23 25 


* 468 


-398.05 


+2.31 


-06 08.5 


-25.8 


7 


06 


23.6 


8 WE 


-22 15 37 


+ 494 


-395.74 


+2.44 


-06 34.3 


-25.3 


7 


10 


20.1 


9 TH 


-22 07 23 


+ 520 


-393.30 


+2.57 


-06 59.7 


-24.8 


7 


14 


16.7 


10 FR 


-21 58 44 


+ 546 


-390.73 


+2.70 


-07 24.5 


-24.2 


7 


18 


13.3 


11 SA 


-21 49 38 


+ 571 


-388.04 


+2.82 


-07 48.7 


-23.6 


7 


22 


09.8 


12 SU 


-21 40 07 


+ 596 


-385.22 


+2.94 


-08 12.3 


-23.0 


7 


26 


06.4 


13 MO 


-21 30 11 


+ 621 


-382.28 


+3.07 


-08 35.3 


-22.4 


7 


30 


02.9 


14 TU 


-21 19 50 


+ 646 


-379.21 


+3.19 


-08 57.7 


-21.7 


7 


33 


59.5 


15 WE 


-21 09 04 


+ 670 


-376.02 


+3.31 


-09 19.3 


-21.0 


7 


37 


56.0 


16 TH 


-20 57 54 


+ 694 


-372.71 


+3.43 


-09 40.3 


-20.3 


7 


41 


52.6 


17 FR 


-20 46 20 


+ 718 


-369.29 


+3.55 


-10 00.6 


-19.6 


7 


45 


49.1 


18 SA 


-20 34 23 


+ 741 


-365.74 


+3.66 


-10 20.2 


-18.8 


7 


49 


45.7 


19 SU 


-20 22 02 


+ 764 


-362.08 


+3.77 


-10 39.0 


-18.1 


7 


53 


42.2 


20 MO 


-20 09 18 


+ 787 


-358.31 


+3.89 


-10 57.1 


-17.3 


7 


57 


38.8 


21 TU 


-19 56 11 


+ 809 


-354.43 


+4.00 


-11 14.4 


-16.6 


8 


01 


35.4 


22 WE 


-19 42 42 


+ 831 


-350.43 


+4.10 


-11 31.0 


-15.8 


8 


05 


31.9 


23 TH 


-19 28 51 


+ 852 


-346.33 


+4.21 


-11 46.8 


-15.0 


8 


09 


28.5 


24 FR 


-19 14 39 


+ 874 


-342.12 


+4.32 


-12 01.8 


-14.2 


8 


13 


25.0 


25 SA 


-19 00 05 


+ 895 


-337.80 


+4.42 


-12 16.0 


-13.4 


8 


17 


21.6 


26 SU 


-18 45 11 


+ 915 


-333.39 


+4.52 


-12 29.4 


-12.6 


8 


21 


18.2 


27 MO 


-18 29 56 


+ 935 


-328.87 


+4.62 


-12 42.0 


-11.8 


8 


25 


14.7 


28 TU 


-18 14 20 


+ 955 


-324.25 


+4.72 


-12 53.9 


-11.0 


8 


29 


11.3 


29 WE 


-17 58 25 


+ 974 


-319.53 


+4.81 


-13 04.9 


= 10.2 


8 


33 


07.8 


30 TH 


-17 42 11 


+ 993 


-314.72 


+4.90 


-13 15.1 


- 9.4 


8 


37 


04.4 


31 FR 


-17 25 37 


+1012 


-309.81 


+5.00 


-13 24.6 


- 8.6 


8 


41 


00.9 
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Table 2e. Sun, 1997, for zero hours universal time (GMT) - continued 



FM 6-300 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 


GREENWICH 
DATE 


DEGREES 


MILS 














DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










| || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


FEB 1 SA 


-17 08 45 


+1030 


-304.82 


+5.09 


-13 33.2 


- 7.8 


8 


44 


57.5 


2 SU 


-16 51 35 


+1048 


-299.73 


+5.18 


-13 41.0 


- 7.0 


8 


48 


54.0 


3 MO 


-16 34 07 


+1065 


-294.55 


+5.26 


-13 48.1 


- 6.2 


8 


52 


50.6 


4 TU 


-16 16 22 


+1082 


-289.29 


+5.34 


-13 54.3 


- 5.5 


8 


56 


47.1 


5 UE 


-15 58 20 


+1099 


-283.95 


+5.43 


-13 59.8 


- 4.7 


9 


00 


43.7 


6 TH 


-15 40 01 


+1115 


-278.52 


+5.51 


-14 04.4 


- 3.9 


9 


04 


40.3 


7 FR 


-15 21 26 


+ 1130 


-273.02 


+5.58 


-14 08.3 


- 3.1 


9 


08 


36.8 


8 SA 


-15 02 36 


+1146 


-267.43 


+5.66 


-14 11.4 


- 2.3 


9 


12 


33.4 


9 SU 


-14 43 30 


+1160 


-261.78 


+5.73 


-14 13.7 


- 1.5 


9 


16 


29.9 


10 MO 


-14 24 09 


+1175 


-256.05 


+5.80 


-14 15.1 


- 0.7 


9 


20 


26.5 


11 TU 


-14 04 34 


+1189 


-250.24 


+5.87 


-14 15.8 


+ 0.1 


9 


24 


23.0 


12 WE 


-13 44 46 


+1202 


-244.37 


+5.94 


-14 15.7 


+ 0.9 


9 


28 


19.6 


13 TH 


-13 24 43 


+1215 


-238.44 


+6.00 


-14 14.9 


+ 1.6 


9 


32 


16.1 


14 FR 


-13 04 28 


+1228 


-232.43 


+6.06 


-14 13.2 


+ 2.4 


9 


36 


12.7 


15 SA 


-12 44 00 


+1240 


-226.37 


+6.12 


-14 10.8 


+ 3.1 


9 


40 


09.2 


16 SU 


-12 23 20 


+ 1252 


-220.24 


+6.18 


-14 07.7 


+ 3.9 


9 


44 


05.8 


17 MO 


-12 02 27 


+1264 


-214.06 


+6.24 


-14 03.8 


+ 4.6 


9 


48 


02.3 


18 TU 


-11 41 24 


+1275 


-207.82 


+6.30 


-13 59.2 


+ 5.3 


9 


51 


58.9 


19 WE 


-11 20 09 


+1285 


-201.53 


+6.35 


-13 53.9 


+ 6.0 


9 


55 


55.5 


20 TH 


-10 58 44 


+1295 


-195.18 


+6.40 


-13 48.0 


+ 6.6 


9 


59 


52.0 


21 FR 


-10 37 08 


+1305 


-188.78 


+6.44 


-13 41.3 


+ 7.3 


10 


03 


48.6 


22 SA 


-10 15 23 


+1315 


-182.34 


+6.49 


-13 34.0 


+ 7.9 


10 


07 


45.1 


23 SU 


- 9 53 28 


+1324 


-175.84 


+6.54 


-13 26.1 


+ 8.5 


10 


11 


41.7 


24 MO 


- 9 31 25 


+1332 


-169.31 


+6.58 


-13 17.6 


+ 9.1 


10 


15 


38.2 


25 TU 


- 9 09 12 


+1341 


-162.73 


+6.62 


-13 08.5 


+ 9.7 


10 


19 


34.8 


26 UE 


- 8 46 52 


+1349 


-156.11 


+6.66 


-12 58.8 


+10.3 


10 


23 


31.3 


27 TH 


- 8 24 23 


+1356 


-149.45 


+6.70 


-12 48.5 


+10.8 


10 


27 


27.9 


28 FR 


- 8 01 47 


+1363 


-142.75 


+6.73 


-12 37.7 


+11.3 


10 


31 


24.4 
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Table 2e. Sun, 1997, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


MAR 1 SA 


- 7 39 04 


+1370 


-136.02 


+6.77 


-12 26.4 


+11.8 


10 


35 


21.0 


2 SU 


- 7 16 14 


+1376 


-129.26 


+6.80 


-12 14.6 


+ 12.3 


10 


39 


17.5 


3 MO 


- 6 53 18 


+1382 


-122.46 


+6.82 


-12 02.4 


+12.7 


10 


43 


14.1 


4 TU 


- 6 30 16 


+1388 


-115.63 


+6.85 


-11 49.6 


+13.2 


10 


47 


10.6 


5 WE 


- 6 07 08 


+1393 


-108.78 


+6.88 


-11 36.5 


+13.6 


10 


51 


07.2 


6 TH 


- 5 43 56 


+1397 


-101.90 


+6.90 


-11 22.9 


+14.0 


10 


55 


03.7 


7 FR 


- 5 20 38 


+1402 


- 95.00 


+6.92 


-11 08.9 


+14.4 


10 


59 


00.3 


8 SA 


- 4 57 17 


+1406 


- 88.08 


+6.94 


-10 54.6 


+ 14.7 


11 


02 


56.8 


9 SU 


- 4 33 51 


+1409 


- 81.14 


+6.96 


-10 39.8 


+15.1 


11 


06 


53.4 


10 MO 


- 4 10 22 


+1412 


- 74.18 


+6.97 


-10 24.7 


+15.4 


11 


10 


49.9 


11 TU 


- 3 46 50 


+1415 


- 67.21 


+6.99 


-10 09.3 


+15.8 


11 


14 


46.5 


12 WE 


- 3 23 15 


+1417 


- 60.22 


+7.00 


-09 53.5 


+16.1 


11 


18 


43.0 


13 TH 


- 2 59 38 


+1419 


- 53.22 


+7.01 


-09 37.4 


+16.4 


11 


22 


39.6 


14 FR 


- 2 35 59 


+1421 


- 46.22 


+7.02 


-09 21.1 


+16.6 


11 


26 


36.1 


15 SA 


- 2 12 18 


+1422 


- 39.20 


+7.02 


-09 04.4 


+ 16.9 


11 


30 


32.7 


16 SU 


- 1 48 36 


+1423 


- 32.18 


+7.03 


-08 47.5 


+17.1 


11 


34 


29.2 


17 MO 


- 1 24 53 


+1423 


- 25.15 


+7.03 


-08 30.4 


+17.4 


11 


38 


25.8 


18 TU 


- 1 01 10 


+1423 


- 18.13 


+7.03 


-08 13.0 


+17.5 


11 


42 


22.4 


19 WE 


- 37 27 


+1423 


- 11.10 


+7.03 


-07 55.5 


+17.7 


11 


46 


18.9 


20 TH 


- 13 44 


+1422 


- 4.07 


+7.02 


-07 37.8 


+17.9 


11 


50 


15.5 


21 FR 


+ 09 58 


+1421 


+ 2.95 


+7.02 


-07 19.9 


+18.0 


11 


54 


12.0 


22 SA 


+ 33 39 


+1420 


+ 9.97 


+7.01 


-07 01.9 


+18.1 


11 


58 


08.6 


23 SU 


+ 57 19 


+1418 


+ 16.98 


+7.00 


-06 43.8 


+18.2 


12 


02 


05.1 


24 MO 


+ 1 20 57 


+1416 


+ 23.98 


+6.99 


-06 25.7 


+18.2 


12 


06 


01.7 


25 TU 


+ 1 44 33 


+1414 


+ 30.98 


+6.98 


-06 07.4 


+18.3 


12 


09 


58.2 


26 WE 


+ 2 08 06 


+1411 


+ 37.96 


+6.97 


-05 49.2 


+18.3 


12 


13 


54.8 


27 TH 


+ 2 31 37 


+1408 


+ 44.92 


+6.95 


-05 30.9 


+18.2 


12 


17 


51.3 


28 FR 


+ 2 55 05 


+1405 


+ 51.88 


+6.94 


-05 12.7 


+ 18.2 


12 


21 


47.9 


29 SA 


+ 3 18 30 


+1401 


+ 58.81 


+6.92 


-04 54.5 


+18.1 


12 


25 


44.4 


30 SU 


+ 3 41 51 


+1397 


+ 65.73 


+6.90 


-04 36.3 


+ 18.1 


12 


29 


41.0 


31 MO 


+ 4 05 07 


+1392 


+ 72.63 


+6.87 


-04 18.3 


+ 18.0 


12 


33 


37.5 



2-58 
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Table 2e. Sun, 1997, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










i n 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


APR 1 TU 


+ 4 28 20 


+1388 


+ 79.50 


+6.85 


-04 00.3 


+17.8 


12 


37 


34.1 


2 WE 


+ 4 51 27 


+1382 


+ 86.36 


+6.82 


-03 42.5 


+17.7 


12 


41 


30.6 


3 TH 


+ 5 14 30 


+1377 


+ 93.18 


+6.80 


-03 24.8 


+17.5 


12 


45 


27.2 


4 FR 


+ 5 37 27 


+1371 


+ 99.98 


+6.77 


-03 07.3 


+17.4 


12 


49 


23.7 


5 SA 


+ 6 00 18 


+1365 


+106.75 


+6.74 


-02 49.9 


+17.2 


12 


53 


20.3 


6 SU 


+ 6 23 03 


+1358 


+113.49 


+6.71 


-02 32.8 


+17.0 


12 


57 


16.8 


7 MO 


+ 6 45 41 


+1351 


+120.20 


+6.67 


-02 15.8 


+16.7 


13 


01 


13.4 


8 TU 


+ 7 08 12 


+1344 


+126.88 


+6.64 


-01 59.1 


+16.5 


13 


05 


09.9 


9 WE 


+ 7 30 37 


+1337 


+133.51 


+6.60 


-01 42.6 


+16.3 


13 


09 


06.5 


10 TH 


+ 7 52 53 


+1329 


+140.11 


+6.56 


-01 26.3 


+16.0 


13 


13 


03.0 


11 FR 


+ 8 15 02 


+1320 


+146.67 


+6.52 


-01 10.3 


+15.7 


13 


16 


59.6 


12 SA 


+ 8 37 02 


+1312 


+153.19 


+6.48 


-00 54.6 


+15.4 


13 


20 


56.1 


13 SU 


+ 8 58 53 


+1302 


+159.67 


+6.43 


-00 39.1 


+15.1 


13 


24 


52.7 


14 MO 


+ 9 20 36 


+1293 


+166.10 


+6.39 


-00 24.0 


+14.8 


13 


28 


49.3 


15 TU 


+ 9 42 09 


+1283 


+172.49 


+6.34 


-00 09.1 


+14.5 


13 


32 


45.8 


16 WE 


+10 03 32 


+1273 


+178.83 


+6.29 


+00 05.4 


+14.2 


13 


36 


42.4 


17 TH 


+10 24 46 


+1263 


+185.11 


+6.24 


+00 19.5 


+13.8 


13 


40 


38.9 


18 FR 


+10 45 49 


+1252 


+191.35 


+6.18 


+00 33.3 


+13.4 


13 


44 


35.5 


19 SA 


+11 06 41 


+1241 


+197.54 


+6.13 


+00 46.7 


+13.0 


13 


48 


32.0 


20 SU 


+11 27 22 


+1230 


+203.66 


+6.07 


+00 59.7 


+12.6 


13 


52 


28.6 


21 MO 


+11 47 52 


+1218 


+209.74 


+6.01 


+01 12.3 


+12.2 


13 


56 


25.1 


22 TU 


+12 08 10 


+1206 


+215.75 


+5.96 


+01 24.5 


+11.7 


14 


00 


21.7 


23 WE 


+12 28 16 


+1194 


+221.71 


+5.90 


+01 36.2 


+11.3 


14 


04 


18.2 


24 TH 


+12 48 10 


+1181 


+227.60 


+5.83 


+01 47.5 


+10.8 


14 


08 


14.8 


25 FR 


+13 07 51 


+1168 


+233.44 


+5.77 


+01 58.3 


+10.3 


14 


12 


11.3 


26 SA 


+13 27 19 


+1155 


+239.21 


+5.70 


+02 08.6 


+ 9.8 


14 


16 


07.9 


27 SU 


+13 46 34 


+1142 


+244.91 


+5.64 


+02 18.4 


+ 9.3 


14 


20 


04.4 


28 MO 


+14 05 36 


+1128 


+250.55 


+5.57 


+02 27.7 


+ 8.8 


14 


24 


01.0 


29 TU 


+14 24 24 


+1113 


+256.12 


+5.50 


+02 36.4 


+ 8.2 


14 


27 


57.6 


30 WE 


+14 42 57 


+1099 


+261.62 


+5.43 


+02 44.7 


+ 7.7 


14 


31 


54.1 



2-59 
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Table 2e. 


Sun, 1997 , for zero hours 


universal time 


(GMT) - continued 




APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° | || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


MAY 1 TH 


+15 01 16 


+1084 


+267.04 


+5.35 


+02 52.3 


+ 7.1 


14 


35 


50.7 


2 FR 


+15 19 20 


+1069 


+272.40 


+5.28 


+02 59.4 


+ 6.6 


14 


39 


47.2 


3 SA 


+15 37 09 


+1054 


+277.68 


+5.20 


+03 06.0 


+ 6.0 


14 


43 


43.8 


4 SU 


+15 54 43 


+1038 


+282.88 


+5.13 


+03 12.0 


+ 5.4 


14 


47 


40.3 


5 MO 


+16 12 01 


+1022 


+288.00 


+5.05 


+03 17.4 


+ 4.9 


14 


51 


36.9 


6 TU 


+16 29 02 


+1005 


+293.05 


+4.96 


+03 22.3 


+ 4.3 


14 


55 


33.4 


7 WE 


+16 45 47 


+ 988 


+298.01 


+4.88 


+03 26.5 


+ 3.7 


14 


59 


30.0 


8 TH 


+17 02 16 


+ 971 


+302.89 


+4.80 


+03 30.3 


+ 3.2 


15 


03 


26.5 


9 FR 


+17 18 27 


+ 954 


+307.69 


+4.71 


+03 33.4 


+ 2.6 


15 


07 


23.1 


10 SA 


+17 34 21 


+ 936 


+312.40 


+4.62 


+03 36.0 


+ 2.0 


15 


11 


19.6 


11 SU 


+17 49 58 


+ 918 


+317.03 


+4.53 


+03 38.1 


+ 1.5 


15 


15 


16.2 


12 MO 


+18 05 16 


+ 900 


+321.56 


+4.44 


+03 39.5 


+ 0.9 


15 


19 


12.8 


13 TU 


+18 20 16 


+ 882 


+326.01 


+4.36 


+03 40.5 


+ 0.4 


15 


23 


09.3 


14 WE 


+18 34 58 


+ 863 


+330.36 


+4.26 


+03 40.8 


- 0.2 


15 


27 


05.9 


15 TH 


+18 49 21 


+ 844 


+334.62 


+4.17 


+03 40.6 


- 0.7 


15 


31 


02.4 


16 FR 


+19 03 24 


+ 824 


+338.79 


+4.07 


+03 39.9 


- 1.3 


15 


34 


59.0 


17 SA 


+19 17 09 


+ 805 


+342.86 


+3.98 


+03 38.6 


- 1.8 


15 


38 


55.5 


18 SU 


+19 30 33 


+ 785 


+346.83 


+3.88 


+03 36.8 


- 2.4 


15 


42 


52.1 


19 MO 


+19 43 38 


+ 764 


+350.70 


+3.77 


+03 34.5 


- 2.9 


15 


46 


48.6 


20 TU 


+19 56 22 


+ 744 


+354.48 


+3.67 


+03 31.6 


- 3.4 


15 


50 


45.2 


21 WE 


+20 08 46 


+ 723 


+358.15 


+3.57 


+03 28.1 


- 4.0 


15 


54 


41.7 


22 TH 


+20 20 49 


+ 702 


+361.72 


+3.47 


+03 24.2 


- 4.5 


15 


58 


38.3 


23 FR 


+20 32 32 


+ 681 


+365.19 


+3.36 


+03 19.7 


- 5.0 


16 


02 


34.9 


24 SA 


+20 43 53 


+ 660 


+368.56 


+3.26 


+03 14.7 


- 5.5 


16 


06 


31.4 


25 SU 


+20 54 53 


+ 638 


+371.82 


+3.15 


+03 09.2 


- 6.0 


16 


10 


28.0 


26 MO 


+21 05 31 


+ 616 


+374.97 


+3.04 


+03 03.1 


- 6.5 


16 


14 


24.5 


27 TU 


+21 15 47 


+ 594 


+378.01 


+2.93 


+02 56.6 


- 7.0 


16 


18 


21.1 


28 WE 


+21 25 42 


+ 572 


+380.95 


+2.82 


+02 49.6 


- 7.5 


16 


22 


17.7 


29 TH 


+21 35 14 


+ 550 


+383.77 


+2.72 


+02 42.1 


- 8.0 


16 


26 


14.2 


30 FR 


+21 44 24 


+ 527 


+386.49 


+2.60 


+02 34.1 


- 8.4 


16 


30 


10.8 


31 SA 


+21 53 11 


+ 504 


+389.09 


+2.49 


+02 25.7 


- 8.9 


16 


34 


07.3 



2-60 
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Table 2e. Sun, 1997, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










© ! !! 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


JUN 1 SU 


+22 01 36 


+ 481 


+391.58 


+2.38 


+02 16.8 


- 9.3 


16 


38 


03.9 


2 MO 


+22 09 37 


+ 458 


+393.96 


+2.26 


+02 07.6 


- 9.7 


16 


42 


00.4 


3 TU 


+22 17 15 


+ 435 


+396.22 


+2.15 


+01 57.9 


-10.1 


16 


45 


57.0 


4 WE 


+22 24 30 


+ 411 


+398.37 


+2.03 


+01 47.8 


-10.4 


16 


49 


53.5 


5 TH 


+22 31 22 


+ 388 


+400.40 


+1.92 


+01 37.4 


-10.7 


16 


53 


50.1 


6 FR 


+22 37 49 


+ 364 


+402,32 


+1.80 


+01 26.7 


-11.0 


16 


57 


46.6 


7 SA 


+22 43 53 


+ 340 


+404.12 


+1.68 


+01 15.6 


-11.3 


17 


01 


43.2 


8 SU 


+22 49 33 


+ 316 


+405.80 


+1.56 


+01 04.3 


-11.6 


17 


05 


39,8 


9 MO 


+22 54 50 


+ 292 


+407.36 


+1.44 


+00 52.7 


-11.8 


17 


09 


36.3 


10 TU 


+22 59 41 


+ 268 


+408.80 


+1.32 


+00 40.9 


-12.0 


17 


13 


32.9 


11 WE 


+23 04 09 


+ 243 


+410.12 


+1.20 


+00 28.8 


-12.2 


17 


17 


29.4 


12 TH 


+23 08 12 


+ 219 


+411.32 


+1.08 


+00 16.6 


-12.4 


17 


21 


26.0 


13 FR 


+23 11 51 


+ 194 


+412.40 


+0.96 


+00 04.2 


-12.5 


17 


25 


22.5 


14 SA 


+23 15 05 


+ 170 


+413.36 


+0.84 


-00 08.4 


-12.7 


17 


29 


19.1 


15 SU 


+23 17 55 


+ 145 


+414.20 


+0.72 


-00 21.0 


-12.8 


17 


33 


15.7 


16 MO 


+23 20 19 


+ 120 


+414.91 


+0.59 


-00 33.8 


-12.8 


17 


37 


12.2 


17 TU 


+23 22 19 


+ 95 


+415.50 


+0.47 


-00 46.6 


-12.9 


17 


41 


08.8 


18 WE 


+23 23 55 


+ 71 


+415.97 


+0.35 


-00 59.5 


-12.9 


17 


45 


05.3 


19 TH 


+23 25 05 


+ 46 


+416.32 


+0.23 


-01 12.5 


-13.0 


17 


49 


01.9 


20 FR 


+23 25 51 


+ 21 


+416.55 


+0.10 


-01 25.4 


-13.0 


17 


52 


58.4 


21 SA 


+23 26 12 


= 4 


+416.65 


=0.02 


-01 38.4 


-12.9 


17 


56 


55.0 


22 SU 


+23 26 08 


- 29 


+416.63 


-0.14 


-01 51.3 


-12.9 


18 


00 


51.6 


23 MO 


+23 25 40 


- 53 


+416.49 


-0.26 


-02 04.2 


-12.8 


18 


04 


48.1 


24 TU 


+23 24 46 


- 78 


+416.23 


-0.39 


-02 17.0 


-12.8 


18 


08 


44.7 


25 WE 


+23 23 28 


- 103 


+415.84 


-0.51 


-02 29.8 


-12.7 


18 


12 


41.2 


26 TH 


+23 21 45 


- 128 


+415.34 


-0.63 


-02 42.4 


-12.5 


18 


16 


37.8 


27 FR 


+23 19 38 


- 152 


+414.71 


-0.75 


-02 55.0 


-12.4 


18 


20 


34.3 


28 SA 


+23 17 06 


- 177 


+413.95 


-0,87 


-03 07.4 


-12.2 


18 


24 


30*9 


29 SU 


+23 14 09 


- 201 


+413.08 


-0.99 


-03 19.6 


-12.0 


18 


28 


27,4 


30 MO 


+23 10 48 


- 225 


+412.09 


-1.11 


-03 31 .6 


-11.8 


18 


32 


24.0 



2-61 
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Table 2e. Sun, 1997 , for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










° 1 II 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MI* 


SEC 


JUL 1 TU 


+23 07 03 


- 250 


+410.98 


-1.23 


-03 43.5 


-11.6 


18 


36 


20.6 


2 WE 


+23 02 53 


- 274 


+409.74 


-1.35 


-03 55.1 


-11.3 


18 


40 


17.1 


3 TH 


+22 58 19 


- 298 


+408.39 


-1.47 


-04 06.4 


-11.0 


18 


44 


13.7 


4 FR 


+22 53 21 


- 322 


+406.92 


-1.59 


-04 17.4 


-10.7 


18 


48 


10.2 


5 SA 


+22 47 59 


- 346 


+405.33 


-1.71 


-04 28.2 


-10.4 


18 


52 


06.8 


6 SU 


+22 42 14 


- 369 


+403.62 


-1.82 


-04 38.6 


-10.0 


18 


56 


03.4 


7 MO 


+22 36 05 


- 393 


+401.80 


-1.94 


-04 48.6 


- 9.7 


18 


59 


59.9 


8 TU 


+22 29 32 


- 416 


♦399.86 


-2.05 


-04 58.2 


- 9.2 


19 


03 


56.5 


9 WE 


+22 22 36 


- 439 


+397.81 


-2.17 


-05 07.5 


- 8.8 


19 


07 


53.0 


10 TH 


+22 15 17 


- 462 


+395.64 


-2.28 


-05 16.3 


- 8.4 


19 


11 


49.6 


11 FR 


+22 07 35 


- 485 


+393.36 


-2.40 


-05 24.7 


- 7.9 


19 


15 


46.1 


12 SA 


+21 59 30 


- 507 


+390.96 


-2.50 


-05 32.6 


- 7.4 


19 


19 


42.7 


13 SU 


+21 51 03 


- 530 


+388.46 


-2.62 


-05 40.1 


- 7.0 


19 


23 


39.2 


14 MO 


+21 42 13 


- 552 


+385.84 


-2.73 


-05 47.0 


- 6.4 


19 


27 


35.8 


15 TU 


+21 33 01 


- 574 


+383.11 


-2.83 


-05 53.5 


- 5.9 


19 


31 


32.3 


16 WE 


+21 23 26 


- 596 


+380.28 


-2.94 


-05 59.4 


- 5.4 


19 


35 


28.9 


17 TH 


+21 13 31 


- 617 


+377.34 


-3.05 


-06 04.8 


- 4.9 


19 


39 


25.5 


18 FR 


+21 03 13 


- 639 


+374.29 


-3.16 


-06 09.7 


- 4.3 


19 


43 


22.0 


19 SA 


+20 52 34 


- 660 


+371.13 


-3.26 


-06 14.0 


- 3.8 


19 


47 


18.6 


20 SU 


+20 41 34 


- 681 


+367.87 


-3.36 


-06 17.8 


- 3.2 


19 


51 


15.1 


21 MO 


+20 30 14 


- 701 


+364.51 


-3.46 


-06 21.0 


- 2.6 


19 


55 


11.7 


22 TU 


+20 18 32 


- 722 


+361.05 


-3.57 


-06 23.6 


- 2.1 


19 


59 


08.3 


23 WE 


+20 06 30 


- 742 


+357.48 


-3.66 


-06 25.7 


- 1.5 


20 


03 


04.8 


24 TH 


+19 54 08 


• 762 


+353.82 


-3.76 


-06 27.2 


- 1.0 


20 


07 


01.4 


25 FR 


+19 41 26 


- 782 


+350.06 


-3.86 


-06 28.2 


- 0.4 


20 


10 


57.9 


26 SA 


+19 28 25 


- 801 


+346.20 


-3.96 


-06 28.6 


+ 0.2 


20 


14 


54.5 


27 SU 


+19 15 04 


- 820 


+342.24 


-4.05 


-06 28.4 


+ 0.8 


20 


18 


51.0 


28 MO 


+19 01 23 


- 839 


+338.19 


-4.14 


-06 27.6 


+ 1.4 


20 


22 


47.6 


29 TU 


+18 47 24 


- 858 


+334.05 


-4.24 


-06 26.3 


+ 1.9 


20 


26 


44.1 


30 WE 


+18 33 07 


- 876 


+329.81 


-4.33 


-06 24.3 


+ 2.5 


20 


30 


40.7 


31 TH 


+18 18 31 


- 894 


+325.48 


-4.41 


-06 21.8 


+ 3.1 


20 


34 


37.2 



2-62 
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Table 2e. 



Sun, 1997, for zero hours universal time (GMT) - continued 



APPARENT DECLINATION 



DEGREES 



GREENWICH 
DATE 



AUG 1 FR 

2 SA 

3 SU 

4 MO 

5 TU 

6 WE 

7 TH 

8 FR 

9 SA 

10 SU 

11 MO 

12 TU 

13 UE 

14 TH 

15 FR 

16 SA 

17 SU 

18 MO 

19 TU 

20 UE 

21 TH 

22 FR 

23 SA 

24 SU 

25 MO 

26 TU 

27 WE 

28 TH 

29 FR 

30 SA 

31 SU 



DAILY 

CHANGE 

(SEC) 



MILS 



+18 03 37 
+17 48 25 
+17 32 56 
+17 17 10 
+17 01 07 
+16 44 47 
+16 28 12 
+16 11 20 
+15 54 13 
+15 36 51 
+15 19 14 
+15 01 22 
+14 43 15 
+14 24 55 
+14 06 21 
+13 47 34 
+13 28 34 
+13 09 20 
+12 49 55 
+12 30 17 
+12 10 27 
+11 50 26 
+11 30 13 
+11 09 49 
+10 49 15 
+10 28 30 
+10 07 35 
+ 9 46 31 
+ 9 25 17 
+ 9 03 54 
+ 8 42 22 



- 912 
■ 929 
• 946 

- 963 

- 979 

- 996 
-1011 
-1027 
-1042 
-1057 
-1072 
-1086 
-1100 
-1114 
-1127 
-1140 
-1153 
-1166 
-1178 
-1190 
-1201 
-1213 
-1224 
-1234 
-1245 
-1255 
-1265 
-1274 
-1283 
-1292 
-1300 



MILS 



DAILY 

CHANGE 

(MILS) 



+321.07 

+316.57 

+311.98 

+307.31 

+302.55 

+297.72 

+292.80 

+287.80 

+282.73 

+277.58 

+272.36 

+267.07 

+261.71 

+256.27 

+250.77 

+245.20 

+239.57 

+233.88 

+228.12 

+222.31 

+216.43 

+210.50 

+204.51 

+198.47 

+192.37 

+186.22 

+180.03 

+173.78 

+167.49 

+161.16 

+154.78 



-4.50 

-4.59 

-4.67 

-4.76 

-4.83 

-4.92 

-4.99 

-5.07 

-5.15 

-5.22 

-5.29 

-5.36 

-5.43 

-5.50 

-5.57 

-5.63 

-5.69 

-5.76 

-5.82 

-5.88 

-5.93 

-5.99 

-6.04 

-6.09 

-6.15 

-6.20 

-6.25 

-6.29 

-6.34 

-6.38 

-6.42 



EQUATION OF TIME 



DAILY 
CHANGE 
MIN SEC (SEC) 



-06 18.7 
-06 14.9 
-06 10.6 
-06 05.7 
-06 00.1 
-05 54.0 
-05 47.3 
-05 39.9 
-05 32.0 
-05 23.4 
-05 14.3 
-05 04.6 
-04 54.3 
-04 43.4 
-04 32.0 
-04 20.0 
-04 07.5 
-03 54.4 
-03 40.9 
-03 26.9 
-03 12.4 
-02 57.4 
-02 42.0 
-02 26.2 
-02 10.0 
-01 53.4 
-01 36.4 
-01 19.1 
-01 01.4 
-00 43.3 
-00 25.0 



+ 3.7 

+ 4.3 

+ 4.9 

+ 5.5 

+ 6.1 

+ 6.7 

+ 7.3 

+ 7.9 

+ 8.5 

+ 9.1 

+ 9.7 

+10.3 

+10.9 

+11.4 

+12.0 

+12.5 

+13.0 

+13.5 

+14.0 

+14.5 

+14.9 

+15.4 

+15.8 

+16.2 

+16.6 

+17.0 

+17.3 

+17.7 

+18.0 

+18.4 

+18.7 



SIDEREAL TIME 



HR MIN SEC 



20 38 33.8 

20 42 30.4 

20 46 26.9 

20 50 23.5 

20 54 20.0 

20 58 16.6 

21 02 13.1 



21 06 09.7 

21 10 06.2 

21 14 02.8 

21 17 59.3 

21 21 55.9 

21 25 52.4 

21 29 49.0 

21 33 45.6 

21 37 42.1 

21 41 38.7 

21 45 35.2 

21 49 31.8 

21 53 28.3 

21 57 24.9 

22 01 21.4 
22 05 18.0 
22 09 14.5 
22 13 11.1 
22 17 07.6 
22 21 04.2 
22 25 00.8 
22 28 57.3 
22 32 53.9 
22 36 50.4 
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Table 2e. Sun, 1997, for zero hours universal time (OMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










O | || 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MI* 


I SEC 


SEP 1 MO 


+ 8 20 42 


-1308 


+148.36 


-6.46 


-00 06.3 


+19.0 


22 


40 


47.0 


2 TU 


+ 7 58 54 


-1316 


+141.90 


-6.50 


+00 12.7 


+19.3 


22 


44 


43.5 


3 WE 


+ 7 36 58 


-1323 


+135.40 


-6.53 


+00 31.9 


+19.5 


22 


48 


40.1 


4 TH 


+ 7 14 55 


-1330 


+128.87 


-6.57 


+00 51.4 


+19.8 


22 


52 


36.6 


5 FR 


+ 6 52 45 


-1337 


+122.30 


-6.60 


+01 11.2 


+20.0 


22 


56 


33.2 


6 SA 


+ 6 30 28 


-1343 


+115.70 


-6.63 


+01 31.2 


+20.2 


23 


00 


29.7 


7 SU 


+ 6 08 05 


-1349 


+109.06 


-6.66 


+01 51.5 


+20.5 


23 


04 


26.3 


8 MO 


+ 5 45 36 


-1355 


+102.40 


-6.69 


+02 11.9 


+20.6 


23 


08 


22.8 


9 TU 


+ 5 23 01 


-1360 


+ 95.71 


-6.72 


+02 32.6 


+20.8 


23 


12 


19.4 


10 WE 


+ 5 00 20 


-1365 


+ 88.99 


-6.74 


+02 53.4 


+21.0 


23 


16 


15.9 


11 TH 


+ 4 37 35 


-1370 


+ 82.25 


-6.77 


+03 14.4 


+21.1 


23 


20 


12.5 


12 FR 


+ 4 14 45 


-1374 


+ 75.48 


-6.79 


+03 35.5 


+21.2 


23 


24 


09.0 


13 SA 


+ 3 51 50 


-1378 


+ 68.69 


-6.80 


+03 56.8 


+21.3 


23 


28 


05.6 


14 SU 


+ 3 28 52 


-1382 


+ 61.89 


-6.82 


+04 18.1 


+21.4 


23 


32 


02.1 


15 MO 


+ 3 05 50 


-1386 


+ 55.06 


-6.84 


+04 39.5 


+21.5 


23 


35 


58.7 


16 TU 


+ 2 42 44 


-1389 


+ 48.22 


-6.86 


+05 01.0 


+21.5 


23 


39 


55.2 


17 UE 


+ 2 19 35 


-1392 


+ 41.36 


-6.87 


+05 22.4 


+21.5 


23 


43 


51.8 


18 TH 


+ 1 56 24 


-1394 


+ 34.49 


-6.88 


+05 43.9 


+21.5 


23 


47 


48.3 


19 FR 


+ 1 33 10 


-1396 


+ 27.60 


-6.89 


+06 05.4 


+21.4 


23 


51 


44.9 


20 SA 


+ 1 09 54 


-1398 


+ 20.71 


-6.90 


+06 26.8 


+21.3 


23 


55 


41.4 


21 SU 


+ 46 36 


-1400 


+ 13.81 


-6.91 


+06 48.1 


+21.2 


23 


59 


38.0 


22 MO 


+ 23 16 


-1401 


+ 6.89 


-6.92 


+07 09.4 


+21.1 





03 


34.5 


23 TU 


- 00 05 


-1402 


- 0.02 


-6.92 


+07 30.5 


+21.0 





07 


31.1 


24 WE 


- 23 27 


-1402 


- 6.95 


-6.92 


+07 51.5 


+20.8 





11 


27.7 


25 TH 


- 46 49 


-1402 


- 13.87 


-6.92 


+08 12.3 


+20.6 





15 


24.2 


26 FR 


- 1 10 11 


-1402 


- 20.80 


-6.92 


+08 32.9 


+20.4 





19 


20.8 


27 SA 


- 1 33 33 


-1402 


- 27.72 


-6.92 


+08 53.4 


+20.2 





23 


17.3 


28 SU 


- 1 56 55 


-1401 


- 34.64 


-6.92 


+09 13.6 


+20.0 





27 


13.9 


29 MO 


- 2 20 16 


-1400 


- 41.56 


-6.91 


+09 33.6 


+19.7 





31 


10.4 


30 TU 


- 2 43 35 


-1398 


- 48.47 


-6.90 


+09 53.4 


+ 19.5 





35 


07.0 
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Table 2e. Sun, 1997, for zero hours universal time (GMT) - continued 



GREENWICH 
DATE 



OCT 1 WE 

2 TH 

3 FR 

4 SA 

5 SU 

6 MO 

7 TU 

8 WE 

9 TH 

10 FR 

11 SA 

12 SU 

13 MO 

14 TU 

15 WE 

16 TH 

17 FR 

18 SA 

19 SU 

20 MO 

21 TU 

22 WE 

23 TH 

24 FR 

25 SA 

26 SU 

27 MO 

28 TU 

29 WE 

30 TH 

31 FR 



APPARENT DECLINATION 



DEGREES 



DAILY 

CHANGE 

(SEC) 



3 06 53 
3 30 09 

3 53 23 

4 16 34 

4 39 41 

5 02 46 
5 25 46 

- 5 48 43 

■ 6 11 34 

• 6 34 21 

• 6 57 03 

■ 7 19 38 

- 7 42 08 

- 8 04 31 

- 8 26 48 

- 8 48 57 

- 9 10 58 

- 9 32 52 

- 9 54 38 
-10 16 15 
-10 37 43 
-10 59 01 
-11 20 10 
-11 41 09 
-12 01 57 
-12 22 34 
-12 43 00 
-13 03 14 
-13 23 16 
-13 43 05 
-14 02 41 



-1396 

-1394 

-1391 

-1388 

-1384 

-1381 

-1376 

-1372 

-1367 

-1361 

-1356 

-1350 

-1343 

-1336 

-1329 

-1322 

-1314 

-1306 

-1297 

-1288 

-1279 

-1269 

-1259 

-1248 

-1237 

-1226 

-1214 

-1202 

-1189 

-1176 

-1163 



MILS 



MILS 



DAILY 

CHANGE 

(MILS) 



- 55.37 

- 62.27 

- 69-15 

- 76.02 

- 82.87 

- 89.71 

- 96.53 
-103.32 
-110.10 
-116.85 
-123.57 
-130.26 
-136.93 
■143.56 
•150.16 
■156.72 
■163.25 
-169.74 
-176.19 
-182.59 
-188.95 
-195.27 
-201.53 
-207.75 
-213.91 
-220.02 
-226.07 
-232.07 
-238.00 
-243.88 
-249.68 



-6.89 

-6.88 

-6.87 

-6.85 

-6.83 

-6.82 

-6.80 

-6.78 

-6.75 

-6.72 

-6.70 

-6.67 

-6.63 

-6.60 

-6.56 

-6.53 

-6.49 

-6.45 

-6.40 

-6.36 

-6.32 

-6.27 

-6.22 

-6.16 

-6.11 

-6.05 

-6.00 

-5.94 

-5.87 

-5.81 

-5.74 



EQUATION OF TIME 



SIDEREAL TIME 



DAILY 
CHANGE 
MIN SEC (SEC) 



+10 12.8 
+10 32.0 
+10 50.9 
+11 09.5 
+11 27.7 
+11 45.6 
+12 03.1 
+12 20.2 
+12 36.9 
+12 53.2 
+13 09.1 
+13 24.5 
+13 39.4 
+13 53.7 
+14 07.6 
+14 20.9 
+14 33.7 
+14 45.8 
+14 57.4 
+15 08.3 
+15 18.5 
+15 28.1 
+15 37.0 
+15 45.1 
+15 52.6 
+15 59.3 
+16 05.3 
+16 10.5 
+16 15.0 
+16 18.7 
+16 21.6 



+19.2 

+18.9 

+18.6 

+18.2 

+17.9 

+17.5 

+17.1 

+16.7 

+16.3 

+15.8 

+15.4 

+14.9 

+14.4 

+13.9 

+13.3 

+12.7 

+12.2 

+11.5 

+10.9 

+10.2 

+ 9.6 

+ 8.9 

+ 8.2 

+ 7.5 

+ 6.7 

+ 6.0 

+ 5.2 

+ 4.5 

+ 3.7 

+ 2.9 

+ 2.1 



HR MIN SEC 



39 03.5 
43 00.1 
46 56.6 
50 53.2 
54 49.7 

58 46.3 

1 02 42.8 
1 06 39.4 
1 10 35.9 
1 14 32.5 
1 18 29.0 
1 22 25.6 
1 26 22.1 
1 30 18.7 
1 34 15.2 
1 38 11.8 
1 42 08.3 
1 46 04.9 
1 50 01.4 
1 53 58.0 
1 57 54.6 

01 51.1 
05 47.7 
09 44.2 
13 40.8 
17 37.3 
21 33.9 
25 30.4 
29 27.0 
33 23.5 
37 20.1 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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Table 2e. 


Sun, 1997, 


for zero hours 


universal time 


(GMT) - 


continued 




APPARENT DECLINATION 


EQUATION OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 












GREENWICH 




















DATE 




DAILY 
CHANGE 




DAILY 
CHANGE 




DAILY 
CHANGE 










° i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN SEC 


NOV 1 SA 


-14 22 04 


-1149 


-255.43 


-5.67 


+16 23.7 


+ 1.3 


2 


41 


16.6 


2 SU 


-14 41 13 


-1135 


-261.10 


-5.60 


+16 25,1 


+ 0.5 


2 


45 


13.2 


3 MO 


-15 00 07 


-1120 


-266.70 


-5.53 


+16 25.6 


- 0.3 


2 


49 


09.7 


4 TU 


-15 18 47 


-1105 


-272.23 


-5.46 


+16 25.3 


- 1.1 


2 


53 


06.3 


5 UE 


-15 37 12 


-1089 


-277.69 


-5.38 


+16 24.2 


- 1.9 


2 


57 


02.9 


6 TH 


-15 55 22 


-1073 


-283.07 


-5.30 


+16 22.3 


- 2.7 


3 


00 


59.4 


7 FR 


-16 13 15 


-1057 


-288.37 


-5.22 


+16 19.6 


- 3.5 


3 


04 


56.0 


8 SA 


-16 30 52 


-1040 


-293.59 


-5.14 


+16 16.1 


- 4.3 


3 


08 


52.5 


9 SU 


-16 48 13 


-1023 


-298.73 


-5.05 


+16 11.8 


- 5.2 


3 


12 


49.1 


10 MO 


-17 05 16 


-1006 


-303.78 


-4.97 


+16 06.6 


- 6.0 


3 


16 


45.6 


11 TU 


-17 22 02 


- 988 


-308=75 


-4.88 


+16 00,6 


- 6.8 


3 


20 


42.2 


12 WE 


-17 38 29 


- 969 


-313.63 


-4.79 


+15 53.8 


- 7.7 


3 


24 


38.7 


13 TH 


-17 54 39 


- 951 


-318.41 


-4.70 


+15 46.1 


- 8.5 


3 


28 


35.3 


14 FR 


-18 10 29 


- 932 


-323.11 


-4.60 


+15 37.6 


- 9.4 


3 


32 


31.8 


15 SA 


-18 26 01 


- 912 


-327.71 


-4,50 


+15 28.2 


-10.2 


3 


36 


28.4 


16 SU 


-18 41 13 


- 892 


-332.21 


-4.40 


+15 18.0 


-11.0 


3 


40 


25.0 


17 MO 


-18 56 05 


- 872 


-336.62 


-4.31 


+15 07.0 


-11.9 


3 


44 


21.5 


IS TU 


-19 10 37 


- 851 


-340.92 


-4.20 


+14 55.1 


-12.7 


3 


48 


18.1 


19 WE 


-19 24 49 


- 831 


-345.13 


-4.10 


+14 42.3 


-13.6 


3 


52 


14.6 


20 TH 


-19 38 39 


- 809 


-349.23 


-4.00 


+14 28,8 


-14.4 


3 


56 


11.2 


21 FR 


-19 52 08 


- 788 


-353.23 


-3.89 


+14 14.4 


-15.2 


4 


00 


07.8 


22 SA 


-20 05 16 


- 766 


-357.12 


-3.78 


+13 59.1 


-16.0 


4 


04 


04.3 


23 SU 


-20 18 02 


- 743 


-360.90 


-3.67 


+13 43.1 


-16.8 


4 


08 


00.9 


24 MO 


-20 30 25 


- 720 


-364.57 


-3.56 


+13 26.2 


-17.6 


4 


11 


57.4 


25 TU 


-20 42 25 


- 697 


-368.12 


-3.44 


+13 08.6 


-18.4 


4 


15 


54.0 


26 WE 


-20 54 02 


- 674 


-371.57 


-3.33 


+12 50.2 


-19.2 


4 


19 


50.5 


27 TH 


-21 05 16 


- 650 


-374.90 


-3.21 


+12 31.0 


-19.9 


4 


23 


47.1 


28 FR 


-21 16 07 


- 626 


-378.11 


-3.09 


+12 11.1 


-20.6 


4 


27 


43.6 


29 SA 


-21 26 33 


- 602 


-381 . 20 


-2.97 


+11 50.5 


-21.3 


4 


31 


40.2 


30 SU 


-21 36 35 


- 577 


-384.17 


-2.85 


+11 29.2 


-22.0 


4 


35 


36.7 
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Table 2e. Sun, 1997, for zero hours universal time (GMT) - continued 





APPARENT DECLINATION 


EQUATION 


OF TIME 


SIDEREAL TIME 




DEGREES 


MILS 














GREENWICH 
DATE 






















DAILY 




DAILY 




DAILY 












CHANGE 




CHANGE 




CHANGE 










© i ii 


(SEC) 


MILS 


(MILS) 


MIN SEC 


(SEC) 


HR 


MIN 


SEC 


DEC 1 MO 


-21 46 12 


- 552 


-387.02 


-2.73 


+11 07.2 


-22.6 


4 


39 


33.3 


2 TU 


-21 55 24 


- 527 


-389.75 


-2.60 


+10 44.5 


-23.3 


4 


43 


29.9 


3 UE 


-22 04 11 


- 501 


-392.35 


-2.47 


+10 21.3 


-23.8 


4 


47 


26.4 


4 TH 


-22 12 32 


- 476 


-394.83 


-2.35 


+09 57.4 


-24.4 


4 


51 


23.0 


5 FR 


-22 20 28 


- 450 


-397.17 


-2.22 


+09 33.0 


-25.0 


4 


55 


19.5 


6 SA 


-22 27 57 


- 423 


-399.39 


-2.09 


+09 08.1 


-25.5 


4 


59 


16.1 


7 SU 


-22 35 01 


- 397 


-401.49 


-1.96 


+08 42.6 


-25.9 


5 


03 


12.7 


8 MO 


-22 41 37 


- 370 


-403.44 


-1.83 


+08 16.7 


-26.4 


5 


07 


09.2 


9 TU 


•22 47 47 


- 343 


-405.27 


-1.69 


+07 50.3 


-26.8 


5 


11 


05.8 


10 UE 


-22 53 30 


- 316 


-406.97 


-1.56 


+07 23.4 


-27.2 


5 


15 


02.3 


11 TH 


-22 58 46 


- 289 


-408.52 


-1.43 


+06 56.2 


-27.6 


5 


18 


58.9 


12 FR 


-23 03 35 


- 261 


-409.95 


-1.29 


+06 28.6 


-28.0 


5 


22 


55.4 


13 SA 


-23 07 56 


- 234 


-411.24 


-1.16 


+06 00.7 


-28.3 


5 


26 


52.0 


14 SU 


-23 11 50 


- 206 


-412.39 


-1.02 


+05 32.4 


-28.6 


5 


30 


48.5 


15 MO 


-23 15 15 


- 178 


-413.41 


-0.88 


+05 03.8 


-28.8 


5 


34 


45.1 


16 TU 


-23 18 14 


- 150 


-414.29 


-0.74 


+04 35.0 


-29.1 


5 


38 


41.7 


17 WE 


-23 20 44 


- 122 


-415.03 


-0.60 


+04 05.9 


-29.3 


5 


42 


38.2 


18 TH 


-23 22 46 


- 94 


-415.63 


-0.46 


+03 36.6 


-29.5 


5 


46 


34.8 


19 FR 


-23 24 20 


- 66 


-416.10 


-0.33 


+03 07.1 


-29.6 


5 


50 


31.3 


20 SA 


-23 25 26 


- 38 


-416.42 


-0.19 


+02 37.5 


-29.7 


5 


54 


27.9 


21 SU 


-23 26 03 


- 9 


-416.61 


-0.04 


+02 07.7 


-29.8 


5 


58 


24.5 


22 MO 


-23 26 13 


+ 19 


-416.66 


+0.09 


+01 37.9 


-29.9 


6 


02 


21.0 


23 TU 


-23 25 54 


+ 47 


-416.56 


+0.23 


+01 08.0 


-29.9 


6 


06 


17.6 


24 WE 


-23 25 07 


+ 75 


-416.33 


+0.37 


+00 38.1 


-29.9 


6 


10 


14.1 


25 TH 


-23 23 52 


+ 104 


-415.96 


+0.51 


+00 08.3 


-29.8 


6 


14 


10.7 


26 FR 


-23 22 08 


+ 132 


-415.45 


+0.65 


-00 21.5 


-29.7 


6 


18 


07.2 


27 SA 


-23 19 56 


+ 160 


-414.80 


+0.79 


-00 51.2 


-29.6 


6 


22 


03.8 


2Q SU 


-23 17 17 


+ 188 


-414.01 


+0.93 


-01 20.8 


-29.4 


6 


26 


00.3 


29 MO 


-23 14 09 


+ 216 


-413.08 


+1.07 


-01 50.3 


-29.2 


6 


29 


56.9 


30 TU 


-23 10 33 


* 244 


-412.02 


+1.20 


-02 19.5 


-29.0 


6 


33 


53.5 


31 WE 


-23 06 30 


+ 271 


-410.81 


+1.34 


-02 48.4 


-28.7 


6 


37 


50.0 


32 TH 


-23 01 58 




-409.47 




-03 17.1 




6 


41 


46.6 
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Table 6a. Grid convergence nomograph 



r 65 



TRUE TO GRID AZIMUTH 
NORTHERN HEMISPHERE 



- 60 



500 500 — i 



450 550 — 



400 600 — 



350 650 — 



300 700 — 



250 750 — 



o 



< 



200 800- 



150 850 — 



100 900—* 

. __ CORRECTION 

+ SIGN 



FOR SOUTHERN HEMISPHERE, 
SUBTRACT NORTHING FROM 10,000,000. 
USE OPPOSITE SIGN OF CORRECTION. 



- 55 



50 
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Table 9. Alphabetical star list 



STAR 



^Aram^Theta^^Ericbni. 

j^iMrnakAlj^haXo&Erijk'Sl 

_AJ^iKj_Alph_a]aJ_Q-_ucis_ 

,A^9I?t^§i]on_fe)Can_is_Maj_qris_ 



CONSTELLATION 



Eridanus 



.Eridanus 

C)rux 

_?Ml§_M9i9I 

Taurus 



NUMBER 



12 
~~9~ 



42 

"26" 

"15" 



MAGNITUDE 



3.4 
"6.6 



1.0 
"IT 

Tf 



.A%il%.Gamma^)_Gemin_o_r_u^m* 

.Aiiot^t.^§Ll9ilIf)jyjsae_Maigris_ 

. j^isi.^ i^i^sd^iuEi a_ [■gji Ui"sae_Maioris_ 

.j^.N.a'L 1 &-^PMlf0.5^i5. 

Alnilam, Epsilon_(eXOriqnis_ 

"Alniti5 l .Zetoio"o ri ««^-~.I~— 

"Alphaiaj.Ce^Menkar** 

.A}pMl?J.P?iL s ?iLMkt a Ji 

.AipXal^J.TJiA^iiAitL 3 . 

-AJpKar4-^PJiaialJiydj a ?. 

_AipK?.??%-^PJl?;.(SLlSi2E9P- a - e .?.9I 

.AlpXsrAL z j-^pk a .l90.Andrgmed_a_e_ 



_Gemini_ 

_UrsaMajor_ 
_Urs_aMajor_ 



24 
"45" 



_Grus__ 

_Qripn_ 

Orion 



48 
7l" 



20 
"21 



Cetus_ 

Perseus 

.TriaSgKlffiSA^iia]?- 



13 
"14" 



Hydra 
Andromeda 



58 
"35 



55 
.... 



1.9 

*L7 



1.9 

"22 



1.7 
2.0 



2.8 

"it 



1.9 

~22 



2.3 

~2.i~ 



X^.Suhmr^SuhailiLambd^tX^Yeloru^ 

AJtakjAjphaiaJAquilae 

_A_nkaa L ^jgha_[a)Php_ejiyis** 



_Yela_(ArgoJ__ 

Aquila_ 

Phoenix 



33 
"o6~ 



2.2 

"679 



4 
"57" 



2.4 
"IT 



_ A£t¥- e . s J _^pk a leO.Scprpji 

.A*uru_Sj Alph_a{gO_Bqqris_. 

.Airi a JL^P-ha.C ( ii.X"A , ist... 

_j^^pr i Epalon_(e}_Carinae__ 



Scprpms 

Bootes 

frianguJum_Austra]e_ 



51 
"58" 



0.2 
~L9 



JBellatrix L GammaJ^_Pjjp_nis_ 
Beta fBlCrucis, Mimosa* 



_£ffi?n£AJ2^Vela)-. 

_0_rion 

Centaurus 



32 

"is" 



49 
44 



1.7 
"IT 



0.9 
1.5 



Crux 

.Hydra 

.Orion 

_Carina^(^^_Vela). 
.Auriga 



..?S.ta_(gi.Hydrus_ 

!I?ei^ffiLffi5isiffiy?L2&l a -(fiLQn9?is. 

..C a nopu_s J Alp^a_(g3_Carinea. 

..?_ap_eiia,.Aipha_£a) Asiisas- 



3 

22 
*23 



2.9 

~57i" 

"6.9 



17 
"2 
*28" 



0.2 

"l4 



.J^^SsLa-IKJOssKEfiss! 

,J?M9Ii^^ a .feLQ.^i?il , i!ffil*. 

.P.ejk.CClS^kMaJPJiSiL^zSP.*. 

.D e »5b t ^ha.ia).Cygpj. 

..P. e .^9] a iBet"a]^J.L«j3nis_ _ 

IPM£ubbjs l Ddtaj[8J_|rojEii^ 

.DubbSi Alpha (a )_Uri sae Maj r is , 



.Cassiopeia 

.Gemini. 

_Canis_Maior. 



1.6 

To" 



Cjgnus. 

_Leo 

Cetus 



27 
"68 
"39" 



Scorp_ius_ 

.UrsaMajor. 
Taurus 



6 
"56 



38 
"19 



1.3 

"I! 



2.2 
"15 



1.9 
1.8 



.?i?jath_(El_NajhJ i Beta_(®.Tauri_ 

_Enjf L ^syan_(e).Pegasi_ 

.?PAUQ?.C^.Carmae J _Avip_r_. 



.Draco 

Pegasus_ 

.Carina (ArgEO t Velil. 
Piscis Austrinus 



62 
"70 



2.4 

'IT 



.Fproalhautj Alpha (g)_Pisds_Austr ini _ _ _ 

.GiCT^.^amma^)Cru_cis 

_Gamma_(7)Cassippeiae* 

_G_amma_to}_Velorum_^ 

Gamma (7) G emmpr urn, Alhena * 

_Gjen_ah u Gamma]3^.Cpjvj**_ 

.Hadar^Betaig) Centauri 

.Ham^j^h^^^ietU 

A a iilAMtalis L ^si]pn_ie)_S^att_arii 



32 

72 



1.7 
"IT 



.Crux 

Cassiopeja 

_Vela_(Argoi. 
Gemini 



43 
7 



31 

"24 



.Corvus 

.Ce.nt.aurus. 

Aries 

_Sagjttarius_ 



41 
49" 



11 
"63" 



"1.6-2.8 



1.9 
"IT 



2.8 
6.9 



2.2 
"IT 
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Table 9. Alphabetical star list - continued 



STAR 



.J^SStojjSpjra 

--ML^l%.Beta_(gi Cruris* """"""""" " 

-J^WjigmaX<dS^ 

-Jk e i^a^GmmaJj}]^ ""' 

.-?Pii\&Bet_a{g)_GjBn5^^ 
--?I9iypA.^kh?jCalCa^ 

-A^gulu^^jAaj^lionis —————«. 

-Auchb^DeJtaXCiC^ """"" 

..Sabik^Eta^^luucKC^ 

^Hus 2 AlphaJg)_C^ 
- _§PJ£5aL HlEha_(gc} Viiginis 
-.Su]udlX^Iuhailj]L 

-JIl£llMj^JS^ """""" 

.-Yj^Alj>ha^ 

.-WezenjDdte^^ 
.JL e X a JftOrio^ 



CONSTELLATION 



- -?$S&$k JZ3„™ ZZZ""?T" 



Ursa Minor 



NUMBER 



54 



_Cent_a_urus 
..Ursa Major 

_Crux _ 

_Ursa Major 

_S^ttarius____ 

_Octans _ 

_Payp__ _ _ 

_Urs_a_Major 

-Ursa_Mtinpr_ 

-Gemini ____ 

_Canis_Minor 

Oj)hiuchus_ 

_Lep 

.Orion 

-?AnL a urus____ 

^Cassiopeia 

..Pjphiudms^ _._~ZT 

Scorpjus 

_Ca_ssiopria__ 

— -pMi?-M a iQI ™„.!I 

— .-Yj5La_[^urgq[ 
_Cejitaurus_ 
.Lyra. _ 

Orion 



13 

50 

37" 

3T 

44" 

"14" 

"46" 
65" 
69" 
67" 

"46" 

"l6" 
30 
29 

"(Si" 
3"6"" 
16 ' 
52" 

~" 

59 

6"6 ' 
5 

""25"" 
47 
33"" 
50 " 

"64"" 
27"" 
21~ 



MAGNITUDE 



± 



2.2 



2.8 

2.3" 

2.4" 

""35" 

ii 

i.9 

"14" 

"Ti" 

Tf 

if 

"15" 

iT 

iT 

53" 

Ti" 

ii" 

6T 

0.1 

TT 

2.6" 
1.7"" 

Z3"" 

"iT" 
ii 
Ti" 
275" 
"6!i"" 
To" 
2.6" 



Zebenelgenubi, Alpha (a) Librae**" 



Libra 



53 



2.9 



i1i?l2" d ?ul us (magnitude -1.6) Is the brightest star listed. Octantls (magnitude-3.7) is the dlmmlst star 
listed. Brightness of other stars listed is Indicated by their magnitude. 

Spelled out names In parentheses are names sometimes used but not recommended. 
"Indicates star not on Identifier 2012D. 
**lndlcates star not on Identifier 201 2C. 
***lndlcates star not on either Identifier. 
The constellation Argus has been replaced by its three modern divisions Carina, Puppis, and Vela. 
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Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ') 


ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds (time of RA or 


* arc of declination) 










1 


RA 
DEC 


00 08 
29 03 


2.4 
22 


2.0 

18 


1.8 

14 


1.9 
09 


2.4 
08 


3.3 

09 


4.4 

14 


5.4 
22 


6.0 
29 


6.3 
36 


6.2 

40 


6.0 
42 


5.5 

41 


2 


RA 
DEC 


00 08 
59 06 


49.0 
64 


48.1 

60 


47.6 
53 


47.7 
45 


48.5 
39 


49.8 
37 


51.4 
40 


52.9 
48 


53.9 
57 


54.2 
67 


54.0 
76 


53.4 
82 


52.5 
83 


3 


RA 
DEC 


00 25 
-77 17 


23.3 

51 


20.7 
46 


19.2 
37 


18.8 
26 


19.8 
15 


22.1 
06 


25.0 
01 


28.1 
01 


30.5 
07 


31.3 

16 


30.4 
25 


28.2 

31 


25.5 
32 


4 


RA 
DEC 


00 25 
-42 20 


57.1 
47 


56.6 
45 


56.2 

40 


56.2 
32 


56.7 
23 


57.5 
14 


58.6 
08 


59.8 
05 


60.6 
07 


61.0 
13 


60.8 

20 


60.4 
26 


59.8 
28 


5 


RA 
DEC 


00 40 
56 29 


7.8 
80 


6.9 
77 


6.4 

71 


6.3 

63 


6.9 
57 


8.0 
54 


9.5 

56 


11.0 
63 


12.1 
72 


12.6 
81 


12.6 

90 


12.2 
96 


11.4 
98 


6 


RA 
DEC 


00 43 
-18 01 


15.3 
31 


14.9 
32 


14.7 
31 


14.7 
26 


15.0 
20 


15.7 
13 


16.7 
07 


17.6 
02 


18.4 
00 


18.7 
02 


18.7 
06 


18.5 
10 


18.2 
13 


7 


RA 
DEC 


00 56 
60 40 


18.6 
68 


17.6 
65 


16.8 
60 


16.6 
52 


17.2 
45 


18.5 
41 


20.1 
43 


21.7 
48 


23.0 
57 


23.7 
67 


23.8 
76 


23.4 
83 


22.5 
86 


8 


RA 
DEC 


01 25 
60 11 


23.3 

79 


22.3 
78 


21.5 
73 


21.2 
66 


21.5 
59 


22.7 
54 


24.2 
54 


25.9 
59 


27.3 
67 


28.2 
76 


28.5 
85 


28.2 

92 


27.5 
96 


9 


RA 
DEC 


01 37 
-57 15 


28.5 
92 


27.4 
92 


26.6 
87 


26.1 
78 


26.2 
67 


26.9 
57 


28.1 


29.5 
45 


30.8 
47 


31.5 
53 


31.7 
63 


31.2 
71 


30.4 

i 75 



10 




11 


RA 

DEC 


12 


RA 
DEC 


13 


RA 
DEC 


14 


RA 
DEC 


15 


RA 
DEC 


16 


RA 
DEC 


17 


RA 
DEC 


18 


RA 

DEC 


19 


RA 
DEC 


20 


RA 
DEC 


21 


RA 
DEC 


22 


RA 
DEC 


23 


RA 
DEC 


24 


RA 
DEC 


25 


RA 

DEC 



See Table 11a. Apparent places of Polaris, 1993 



02 06 
23 25 

02 57 
-40 19 

03 01 

04 03 

03 23 
49 50 

04 35 
16 29 

05 14 
-08 12 

05 16 
45 59 

05 24 

06 20 

05 25 
28 36 

05 35 

-01 12 

05 40 
-01 56 

05 54 

07 24 

06 23 
-52 41 

06 37 
16 24 

06 44 
-16 42 



48.4 
58 

61.5 
66 

56.7 
48 

52.2 
26 

33.5 

47 

14.4 
37 

13.7 
33 

47.7 
36 

53.7 
08 

53.9 
24 

26.7 
49 

50.0 
19 

50.5 
35 

21.1 
16 

52.8 
27 



48.0 
56 

60.9 
69 

56.3 

46 

51.6 
28 

33.3 

45 

14.2 
41 

13.5 
37 

47.6 
33 

53.7 
09 

53.8 
28 

26.6 
53 

50.0 
17 

50.2 
45 

21.2 
15 

52.8 

34 



47.6 
53 

60.2 
68 

55.9 

45 

50.9 
27 

32.9 

45 

13,8 
44 

12.9 
38 

47.3 
32 

53.2 
09 

53.4 
30 

26.2 
55 

49.7 
16 

49.5 
51 

20.9 
15 

52.5 
38 



47.4 
51 

59.6 
63 

55.6 
45 

50.3 
22 

32.4 
44 

13.2 
44 

12.2 
37 

46.7 
32 

52.6 

09 

52.9 
31 

25.7 
55 

49.2 
15 

48.4 
53 

20.4 
15 

51.9 
39 



47.5 
49 

59.4 
55 

55.5 
46 

50.1 
17 

32.1 
43 

12.9 
41 

11.6 
33 

46.4 
32 

52.2 

07 

52.5 
29 

25.3 
54 

48.7 
16 

47.4 
50 

19.9 
15 

51.4 
38 



48.1 
49 

59.7 
45 

55.9 
50 

50.5 
12 

32.2 

44 

12.8 
37 

11.6 
29 

46.3 
34 

52.2 

05 

52.4 
26 

25.2 
51 

48.6 
17 

46.8 
43 

19.7 
15 

51.1 
34 



49.0 
52 

60.5 
36 

56.6 
54 

51.5 
09 

32.8 
45 

13.2 
32 

12.2 
25 

46.7 
37 

52.6 

04 

52.7 
22 

25.5 
47 

48.9 
20 

46.7 
34 

19.9 
16 

51.2 
28 



50.0 
57 

61.5 

30 

57.5 
59 

52.9 
10 

33.6 

48 

13.9 
26 

13.2 
22 

47.4 
40 

53.4 
04 

53.4 
18 

26.1 
42 

49.6 
23 

47.2 
24 

20.5 
17 

51.6 
22 



50.9 
63 


51.6 
67 


62.6 
28 


63.4 
31 


58.4 
63 


59.1 
65 


54.2 

14 


55.3 

19 


34.6 

51 


35.4 
52 


14.7 
23 


15.6 
22 


14.4 
22 


15.6 
23 


48.3 
43 


49.1 
44 


54.4 
05 


55.4 
06 


54.2 

15 


55.0 

14 


27.0 
39 


27.8 
38 


50.4 
25 


51.2 
25 


48.2 
17 


49.3 
15 


21.2 
17 


22.1 
17 


52.3 

18 


53.2 

17 



51.9 

70 


52.0 
72 


63.9 
39 


63.9 

47 


59.6 
64 


59.8 
62 


56.2 
25 


56.6 
31 


36.2 
52 


36.7 
51 


16.3 
25 


16.9 
30 


16.8 
25 


17.6 
29 


49.9 
42 


50.5 
39 


56.3 

06 


57.1 
07 


55.8 
17 

on a 


56.5 
21 

50 X 



41 

52.1 
23 

50.6 
20 

23.0 
15 

54.1 
20 



45 

52.8 
20 

51.5 
28 

23.9 
12 

54.8 
27 



51.8 
72 

63.6 

54 

59.7 

60 

56.5 
36 

36.9 

51 

17.2 
36 

18.0 
33 

50.9 
36 

57.5 
08 

56.8 
25 

29.6 

50 

53.2 

17 

51.9 

40 

24.5 
10 

55.3 

35 
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Table 10a(l). Apparent places of stars, 1993 (degrees) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° •) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 


Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds 


(time 


of RA or arc of decli 


nation) 










26 


RA 06 58 
DEC -28 57 


23.4 
48 


23.5 

57 


23.1 
62 


22.5 
65 


21.9 
63 


21.5 
58 


21.5 
52 


21.9 
44 


22.6 
38 


23.4 
36 


24.4 
39 


25.2 
47 


25.8 

56 


27 


RA 07 08 
DEC -26 22 


8.8 

58 


8.9 

67 


8.6 
72 


8.0 
75 


7.4 
74 


7.0 
69 


7.0 
63 


7.3 

56 


8.0 
50 


8.8 
48 


9.8 
51 


10.6 
58 


11.2 
67 


28 


RA 07 34 
DEC 31 53 


12.1 
67 


12.4 
68 


12.2 
70 


11.7 
72 


11.2 
73 


10.8 
71 


10.8 
69 


11.3 
67 


12.0 
64 


12.9 
61 


13.9 
58 


14.9 
56 


15.8 
56 


29 


RA 07 38 
DEC 05 14 


58.6 
29 


58.8 
25 


58.7 
24 


58.2 
23 


57.8 

24 


57.4 
25 


57.5 
27 


57.8 
29 


58.4 
31 


59.1 
30 


60.0 
27 


60.9 
22 


61.6 

17 


30 


RA 07 44 
DEC 28 02 


56.0 
28 


56.4 
28 


56.2 
30 


55.8 
32 


55.2 
32 


54.8 
32 


54.8 
30 


55.2 
28 


55.9 
26 


56.7 
23 


57.7 

20 


58.7 
18 


59.6 
16 


31 


RA 08 09 
DEC -47 18 


21.6 
57 


21.9 
69 


21.6 
77 


20.8 
83 


20.0 
84 


19.2 
80 


18.9 
74 


19.0 
65 


19.5 
57 


20.4 
52 


21.5 
53 


22.7 
60 


23.5 
70 


32 


RA 08 22 
DEC -59 29 


25.3 

11 


25.5 
23 


25.1 
33 


24.1 
40 


22.9 
42 


21.8 
39 


21.1 
33 


21.0 
24 


21.6 
15 


22.7 
09 


24.1 
09 


25.6 
15 


26.6 
25 


33 


RA 09 07 
DEC -43 24 


46.7 

14 


47.2 
25 


47.2 
34 


46.7 

41 


46.0 
44 


45.3 
42 


44.9 
37 


44.8 
30 


45.0 
22 


45.7 
16 


46.8 
16 


47.9 
21 


49.0 
30 


34 


RA 09 13 
DEC -69 41 


11.1 
13 


11.8 
25 


11.5 
35 


10.3 
45 


8.6 
49 


6.8 
49 


5.5 

44 


4.9 
36 


5.1 
26 


6.3 

19 


8.3 
17 


10.4 
20 


12.1 
29 


35 


RA 09 27 
DEC -08 37 


16.7 
47 


17.3 
54 


17.4 
58 


17.1 
61 


16.7 
62 


16.3 
60 


16.1 
57 


16.1 
54 


16.4 
50 


16.9 
49 


17.7 
52 


18.6 
57 


19.6 
64 


36 


RA 10 08 
DEC 11 59 


1.9 
54 


2.6 

50 


2.9 
49 


2.8 
49 


2.4 
51 


2.0 
53 


1.8 
54 


1.7 
54 


1.9 

54 


2.3 

51 


3.0 
47 


4.0 

41 


5.0 
35 


37 


RA 11 01 
DEC 56 24 


27.4 
48 


28.7 

50 


29.3 

56 


29.3 
63 


28.7 
69 


27.8 
73 


27.0 
71 


26.5 
66 


26.4 
58 


26.8 
49 


27.7 
40 


29.0 
32 


30.6 
29 


38 


RA 11 03 
DEC 61 46 


20.2 
55 


21.7 
58 


22.4 
63 


22.3 

71 


21.6 
78 


20.5 
81 


19.5 
80 


18.9 
74 


18.7 
65 


19.1 
56 


20.1 
46 


21.6 
38 


23.4 
35 


39 


RA 11 48 
DEC 14 36 


43.5 
27 


44.4 
22 


45.0 
21 


45.2 
22 


45.0 
25 


44.7 
28 


44.4 
30 


44.1 

30 


44.0 
29 


44.1 
26 


44.6 
20 


45.4 
14 


46.4 

07 


40 


RA 11 53 
DEC 53 43 


29.3 
37 


30.6 
37 


31.4 
41 


31.6 
48 


31.3 

56 


30.5 
61 


29.8 
61 


29.1 
58 


28.8 
51 


28.8 
42 


29.4 
32 


30.5 
23 


32.0 
18 


41 


RA 12 15 
DEC -17 30 


28.0 
13 


28.9 

20 


29.5 
26 


29.8 

31 


29.8 
33 


29.6 
34 


29.2 
32 


28.9 
30 


28.7 
26 


28.7 
24 


29.2 
23 


30.0 
26 


31.0 
32 


42 


RA 12 26 
DEC -63 03 


13.9 
26 


15.6 
33 


16.7 
42 


17.2 
53 


17.0 
62 


16.4 
69 


15.4 
71 


14.4 
68 


13.6 
61 


13.4 
53 


14.2 
46 


15.6 
43 


17.5 
45 


43 


RA 12 30 
DEC -57 04 


47.9 
17 


49.4 
24 


50.4 
33 


50.9 
43 


50.8 
52 


50.3 
57 


49.5 
59 


48.7 
56 


48.1 
50 


48.0 
42 


48.6 
36 


49.8 
33 


51.4 
36 


44 


RA 12 47 
DEC -59 38 


19.8 
51 


21.5 
58 


22.6 
66 


23.2 

77 


23.2 

86 


22.7 
92 


22.0 
94 


21.1 
92 


20.3 
86 


20.0 
79 


20.6 
71 


21.8 
68 


23.6 

70 


45 


RA 12 53 
DEC 55 59 


43.9 
28 


45.4 
26 


46.4 
29 


47.0 
36 


46.8 

44 


46.2 

51 


45.4 
54 


44.6 
52 


43.9 
46 


43.6 
38 


43.8 
27 


44.7 
17 


46.2 

09 


46 


RA 13 23 
DEC 54 57 


38.9 

19 


40.3 
16 


41.4 

18 


42.1 
25 


42.1 
34 


41.6 
41 


40.9 
45 


40.0 
45 


39.2 

40 


38.8 
32 


38.9 

21 


39.6 

10 


40.9 
02 


47 


RA 13 24 
DEC -11 07 


50.3 
33 


51.3 
39 


52.0 
44 


52.5 
47 


52.7 
48 


52.6 
48 


52.4 
46 


52.1 
45 


51.7 
43 


51.5 
41 


51.7 
42 


52.4 
45 


53.4 
50 


48 


RA 13 47 
DEC 49 20 


16.0 
32 


17.3 
28 


18.3 
29 


19.0 
35 


19.2 
43 


18.9 
51 


18.3 
55 


17.5 
56 


16.8 
52 


16.3 
45 


16.3 
35 


16.9 
25 


18.1 

16 


49 


RA 14 03 
DEC -60 20 


20.1 
11 


22.0 
14 


23.4 
21 


24.5 
30 


25.0 
39 


24.9 
46 


24.4 
50 


23.5 

51 


22.5 

47 


21.9 
41 


22.0 
33 


23.0 
28 


24.6 
26 


50 


RA 14 06 
DEC -36 20 


16.8 
04 


18.0 
08 


19.0 

14 


19.7 
21 


20.1 
26 


20.1 
30 


19.9 
31 


19.4 
31 


18.9 
28 


18.5 
23 


18.6 
19 


19.3 
17 


20.4 
19 
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Right 








ZERO HOURS UNIVERSAL TIME (GMT: 


► OF FIRST DAY 


OF MONTH 






Star 


Ascen- 
sion (Hr Min) 
Decli- 
nation (° ■) 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds (time of RA or 


• arc of declination) 










51 


RA 


14 15 


20.9 


21.9 


22.7 


23.3 


23.6 


23.6 


23.3 


22.9 


22.5 


22.1 


22.1 


22.6 


23.4 




DEC 


19 12 


55 


49 


47 


48 


52 


58 


62 


64 


63 


60 


54 


47 


38 


52 


RA 


14 39 


7.5 


9.4 


10.9 


12.1 


12.8 


12.8 


12.4 


11.5 


10.4 


9.6 


9.5 


10.3 


11.8 




DEC 


-60 48 


14 


16 


21 


29 


37 


44 


49 


51 


48 


42 


34 


28 


26 


53 


RA 


14 50 


29.8 


30.8 


31.7 


32.5 


32.9 


33.1 


33.0 


32.7 


32.2 


31.9 


31.8 


32.2 


33.1 




DEC 


-16 00 


47 


52 


56 


59 


61 


61 


60 


59 


57 


55 


55 


56 


60 


54 


RA 


14 50 


40.1 


42.6 


44.9 


46.8 


47.5 


46.9 


45.3 


43.0 


40.6 


38.7 


37.6 


37.8 


39.4 




DEC 


74 10 


42 


37 


38 


44 


53 


63 


69 


72 


69 


61 


51 


40 


30 


55 


RA 


15 34 


23.2 


24.2 


25.1 


26.0 


26.5 


26.7 


26.6 


26.2 


25.6 


25.1 


24.8 


25.0 


25.6 




DEC 


26 43 


66 


59 


57 


58 


64 


71 


77 


81 


82 


80 


74 


66 


57 


56 


RA 


15 59 


55.2 


56.2 


57.2 


58.1 


58.8 


59.1 


59.2 


59.0 


58.5 


58.0 


57.8 


58.0 


58.7 




DEC 


-22 36 


06 


09 


11 


14 


16 


16 


17 


16 


15 


14 


12 


12 


13 


57 


RA 


16 28 


58.6 


59.6 


60.6 


61.6 


62.3 


62.8 


63.0 


62.8 


62.4 


61.8 


61.5 


61.6 


62.2 




DEC 


-26 24 


58 


60 


62 


64 


66 


67 


67 


68 


68 


66 


64 


63 


63 


58 


RA 


16 47 


54.0 


56.0 


58.2 


60.6 


62.5 


63.6 


63.9 


63.3 


61.9 


60.4 


59.3 


59.2 


60.4 




DEC 


-69 00 


48 


44 


43 


46 


51 


59 


66 


72 


75 


73 


67 


59 


51 


59 


RA 


17 09 


58.4 


59.3 


60.1 


61.1 


61.9 


62.5 


62.7 


62.7 


62.3 


61.7 


61.3 


61.3 


61.8 




DEC 


-15 42 


59 


61 


63 


64 


64 


62 


61 


60 


59 


59 


58 


58 


60 


60 


RA 


17 33 


7.7 


8.6 


9.7 


10.8 


11.8 


12.6 


13.0 


13.0 


12.5 


11.9 


11.3 


11.2 


11.7 




DEC 


-37 05 


54 


52 


52 


52 


54 


56 


58 


60 


62 


61 


59 


56 


53 


61 


RA 


17 34 


36.2 


36.8 


37.6 


38.6 


39.3 


39.9 


40.2 


40.1 


39.7 


39.1 


38.7 


38.5 


38.9 




DEC 


12 33 


52 


45 


42 


42 


45 


51 


57 


62 


65 


65 


63 


59 


52 


62 


RA 


17 56 


24.9 


25.6 


26.6 


27.8 


28.9 


29.7 


29.9 


29.6 


28.7 


27 J 


26.7 


26.2 


26.2 




DEC 


51 29 


20 


11 


05 


05 


10 


19 


29 


38 


44 


45 


41 


34 


23 


63 


RA 


18 23 


42.1 


42.9 


43.8 


44.9 


45.9 


46.8 


47.4 


47.5 


47.2 


46.5 


45.9 


45.7 


46.0 




DEC 


-34 23 


16 


14 


13 


12 


11 


12 


13 


15 


17 


17 


16 


14 


12 


64 


RA 


16 36 


41.0 


41.5 


42.3 


43.4 


44.3 


45.1 


45.5 


45.5 


45.0 


44.2 


43.5 


43.0 


43.0 




DEC 


38 46 


38 


29 


24 


22 


26 


34 


44 


53 


59 


61 


60 


54 


45 


65 


RA 


18 54 


49.6 


50.2 


51.0 


52.0 


53.0 


53.8 


54.4 


54.7 


54.4 


53.9 


53.3 


53.1 


53.2 




DEC 


-26 18 


20 


18 


17 


16 


14 


13 


12 


12 


14 


14 


14 


13 


12 


66 


RA 


19 50 


26.2 


26.5 


27.0 


27.9 


28.7 


29.6 


30.2 


30.5 


30.4 


30.0 


29.4 


29.1 


29.0 




DEC 


08 50 


62 


58 


55 


54 


57 


63 


70 


76 


80 


82 


81 


79 


75 


67 


RA 


20 25 


5.1 


5.4 


6.2 


7.5 


9.0 


10.5 


11.7 


12.4 


12.3 


11.6 


10.6 


9.8 


9.5 




DEC 


-56 45 


32 


24 


17 


11 


07 


06 


08 


13 


19 


24 


26 


24 


18 


68 


RA 


20 41 


10.7 


10.7 


11.1 


12.0 


13.1 


14.2 


15.1 


15.5 


15.4 


14.8 


14.0 


13.3 


12.8 




DEC 


45 15 


31 


22 


15 


10 


10 


16 


25 


36 


45 


52 


54 


52 


46 


69 


RA 


21 40 


40.4 


39.6 


40.3 


42.4 


45.4 


48.8 


51.8 


54.0 


54.5 


53.3 


50.7 


48.0 


46.0 




DEC 


-77 24 


86 


76 


66 


56 


49 


46 


48 


54 


62 


70 


75 


74 


68 


70 


RA 


21 43 


50.6 


50.6 


50.8 


51.3 


52.1 


53.1 


53.9 


54.6 


54.8 


54.6 


54.2 


53.8 


53.5 




DEC 


09 50 


41 


38 


35 


34 


36 


41 


48 


55 


60 


63 


64 


62 


59 


71 


RA 


22 07 


47.6 


47.4 


47.6 


48.3 


49.3 


50.5 


51.7 


52.7 


53.1 


52.9 


52.3 


51.6 


51.1 




DEC 


-46 59 


48 


43 


36 


28 


21 


16 


14 


15 


20 


25 


30 


32 


30 


72 


RA 


22 57 


16.3 


16.1 


16.1 


16.5 


17.2 


18.1 


19.2 


20.1 


20.6 


20.6 


20.2 


19.8 


19.4 




DEC 


-29 39 


38 


35 


32 


25 


18 


12 


07 


05 


06 


10 


14 


17 


18 


73 


RA 


23 04 


25.2 


25.0 


25.0 


25.3 


25.9 


26.8 


27.8 


28.6 


29.1 


29.1 


28.9 


28.5 


28.2 




DEC 


15 10 


14 


10 


07 


05 


06 


10 


16 


24 


30 


34 


36 


36 


33 
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Table 10a(2). Apparent places of stars, 1994 (degrees) 



Star 
No. 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 



Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ») 



ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 



JAN 



FEB 



MAR 



APR 



MAY 



JUN 



JUL 



AUG 



SEP 



OCT 



Seconds (time of RA or arc of declination) 



NOV 



DEC 



JAN 



RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 

DEC 

RA 
DEC 



11 


RA 
DEC 


12 


RA 
DEC 


13 


RA 
DEC 


14 


RA 

DEC 


15 


RA 
DEC 


16 


RA 
DEC 


17 


RA 
DEC 


18 


RA 
DEC 


19 


RA 
DEC 


20 


RA 
DEC 


21 


RA 

DEC 


22 


RA 
DEC 


23 


RA 
DEC 


24 


RA 
DEC 


25 


RA 

DEC 



00 08 
29 03 

00 08 

59 06 

00 25 
-77 16 

00 25 
-42 19 

00 40 
56 30 

00 43 
-18 00 

00 56 

60 40 

01 25 
60 12 

01 37 
-57 15 



5.5 
41 

52.5 
83 

25.5 
92 

59.8 
88 

11.4 
38 

18.2 
73 

22.5 
86 

27.5 
36 

30.4 
75 



5.1 
37 

51.6 
79 

22.9 

87 

59.3 
87 

10.5 
35 

17.8 
74 

21.4 
84 

26.4 
35 

29.3 
75 



4.9 
33 

51.0 
72 

21.4 
78 

58.9 
82 

9.9 
29 

17.5 
72 

20.7 
78 

25.6 

30 

28.5 
71 



5.0 
28 

51.1 
64 

20.9 
67 

58.9 
74 

9.8 
21 

17.5 
68 

20.5 
70 

25.2 
22 

28.0 
62 



5.5 
27 

51.9 
58 

21.9 
56 

59.3 
65 

10.4 
15 

17.8 
62 

21.0 
63 

25.6 
15 

28.0 

51 



6.4 
28 

53.2 
56 

24.2 
47 

60.2 
56 

11.6 
12 

18.5 
55 

22.3 
59 

26.8 

11 

28.8 

41 



See Table 11b. Apparent places of Polaris, 1994 



02 06 
23 26 

02 58 
-40 19 

03 01 

04 03 

03 23 

49 50 

04 35 

16 29 

05 14 
-08 12 

05 16 
45 59 

05 24 

06 20 

05 25 
28 36 

05 35 
-01 12 

05 40 
-01 56 

05 54 

07 24 

06 23 
-52 41 

06 37 
16 24 

06 44 
-16 42 



51.8 
12 

3.6 
54 

59.7 

60 

56.5 
36 

36.9 

51 

17.2 
36 

18.0 
33 

50.9 
36 

57.5 
08 

56.8 
25 

29.6 
50 

53.2 
17 

51.9 
40 

24.5 
10 

55.3 
35 



51.4 
11 

3.0 
57 

59.4 
58 

55.9 
38 

36.7 

50 

17.0 
40 

17.8 
37 

50.8 
33 

57.3 

09 

56.7 
29 

29.5 
54 

53.2 

14 

51.6 

50 

24.5 
09 

55.3 

42 



50.9 
08 

2.3 

56 

58.9 
56 

55.2 
36 

36.2 

49 

16.5 
42 

17.2 
38 

50.4 
32 

56.9 
09 

56.3 
31 

29.1 
56 

52.8 

13 

50.8 
56 

24.2 
09 

55.0 
46 



50.7 
05 

1.7 

51 

58.6 
56 

54.5 
32 

35.7 
48 

16.0 
43 

16.4 
37 

49.8 
32 

56.3 

08 

55.8 

31 

28.6 
57 

52.3 

13 

49.7 
58 

23.7 
09 

54.4 
47 



15.9 
34 

49.4 
32 

55.9 
07 

55.4 
30 

28.2 
55 

51.8 
13 

48.7 
55 

23.2 

09 

53.9 
46 



50.8 
04 


51.4 
04 


1.5 

43 


1.8 
33 


58.5 
58 


58.9 
61 


54.4 
27 


54.8 
22 


35.4 

47 


35.5 

48 


15.6 
40 


15.6 
36 



15.9 
29 

49.4 
34 

55.8 
05 

55.3 

27 

28.1 
52 

51.7 
15 

48.1 
48 

23.0 
09 

53.6 

42 



7.4 
33 

54.8 
59 

27.2 
42 

61.3 
50 

13.0 
14 

19.4 
49 

23.8 

60 

28.3 

11 

29.9 
33 



52.2 
07 

2.5 
25 

59.6 
66 

55.7 
19 

36.0 
49 

15.9 

31 

16.4 
26 

49.7 
37 

56.2 

04 

55.6 
23 

28.4 
48 

52.0 
18 

48.0 
38 

23.2 

10 

53.7 
36 



8.4 

40 

56.2 
66 

30.3 
43 

62.4 
47 

14.5 

20 

20.4 
44 

25.5 
66 

29.9 
15 

31.3 
29 



53.2 
12 

3.5 

18 

60.5 
71 

57.0 
20 

36.8 
52 

16.6 
25 

17.4 
23 

50.4 
41 

57.0 

04 

56.2 

18 

29.0 
43 

52.6 
20 

48.5 
29 

23.7 
11 

54.1 
30 



9.0 
48 

57.2 
76 

32.6 

48 

63.2 

49 

15.6 
29 

21.1 
42 

26.7 
74 

31.3 
23 

32.6 
31 



54.2 
17 

4.6 

16 

61.4 
74 

58.4 
23 

37.8 

54 

17.4 
22 

18.6 
22 

51.3 
43 

58.0 
05 

57.0 
15 

29.8 

40 

53.4 
23 

49.4 
22 

24.5 
11 

54.8 
26 



9.3 

54 

57.6 
86 

33.5 

57 

63.6 
55 

16.1 
39 

21.5 
44 

27.4 
84 

32.2 
32 

33.4 
37 



54.8 
22 

5.4 

19 

62.1 
76 

59.5 
29 

38.7 
56 

18.3 
21 

19.8 
23 

52.1 
44 

59.0 
06 

57.9 
15 

30.6 
40 

54.3 
23 

50.6 
20 

25.4 
11 

55.7 
25 



9.2 
59 

57.3 
95 

32.6 
66 

63.5 
62 

16.1 
48 

21.5 
48 

27.5 
93 

32.5 

42 

33.5 

46 



55.2 
25 

5.9 
27 

62.5 
76 

60.3 
35 

39.4 
56 

19.0 
24 

20.9 
26 

52.9 

42 

59.9 
06 

58.7 

17 

31.4 
42 

55.1 
21 

51.8 
24 

26.3 
09 

56.5 
28 



8.9 
60 

56.7 
100 

30.5 
72 

63.0 
68 

15.6 
54 

21.3 
52 

27.1 
100 

32.2 

49 

33.1 

55 



55.2 
26 

5.9 
35 

62.7 
73 

60.7 
41 

39.9 
56 

19.6 
29 

21.8 
30 

53.5 
39 

60.6 
07 

59.3 
21 

32.1 
46 

55.8 
18 

52.7 
33 

27.1 
07 

57.3 
34 



8.5 

60 

55.8 

101 

27.6 
73 

62.4 
71 

14.9 
56 

20.9 
55 

26.2 

103 

31.5 
53 

32.2 

60 



55.0 
27 

5.6 
42 

62.7 

71 

60.7 
46 

40.1 
55 

19.8 
35 

22.2 
34 

53.9 
36 

61.0 
08 

59.6 
26 

32.4 
51 

56.2 
15 

53.1 

44 

27.7 

04 

57.8 
42 
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Table 10a(2). Apparent places of stars, 1994 (degrees) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation <° ') 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 




; 


Seconds (time of RA or arc of declination) 




26 


RA 
DEC 


06 58 
-28 57 


25.8 
56 


25.8 
64 


25.4 
70 


24.8 
72 


24.2 

71 


23.8 
66 


23.8 

59 


24.1 
51 


24.8 
46 


25.7 
44 


26.6 
46 


27.4 
54 


28.0 
63 


27 


RA 
DEC 


07 08 
-26 22 


11.2 
67 


11.3 
75 


10.9 
81 


10.3 
83 


9.7 
82 


9.3 
78 


9.3 

71 


9.6 

64 


10.3 
58 


11.1 
56 


12.1 
59 


12.9 
66 


13.5 
75 


28 


RA 
DEC 


07 34 
31 53 


15.8 
56 


16.1 
58 


15.9 
60 


15.3 
62 


14.8 
62 


14.4 
61 


14.4 
59 


14.8 
57 


15.5 
54 


16.4 
51 


17.4 
49 


18.4 
47 


19.3 
46 


29 


RA 
DEC 


07 39 

05 14 


1.6 
17 


1.9 
14 


1.7 
12 


1.2 
11 


0.7 
12 


0.4 
14 


0.4 
16 


0.7 
18 


1.3 
19 


2.1 
19 


3.0 
16 


3.8 

11 


4.5 
06 


30 


RA 
DEC 


07 44 
2B 02 


59.6 
16 


59.9 

17 


59.7 

19 


59.2 

20 


58.7 
21 


58.3 

21 


58.3 
19 


58.6 

17 


59.3 

15 


60.1 
12 


61.1 
10 


62.1 
07 


62.9 
06 


31 


RA 
DEC 


08 09 
-47 19 


23.5 

10 


23.8 

21 


23.4 
30 


22.7 
35 


21.8 
37 


21.1 
33 


20.7 
26 


20.8 
18 


21.3 
09 


22.2 

05 


23.4 
06 


24,5 
12 


25.3 
22 


32 


RA 

DEC 


08 22 
-59 29 


26.6 
25 


26.9 
37 


26.5 
46 


25.5 
53 


24.3 
55 


23.2 
53 


22.5 
46 


22.4 
37 


22.9 
28 


24.0 
22 


25.4 
22 


26.9 

27 


27.9 
38 


33 


RA 
DEC 


09 07 
-43 24 


49.0 
30 


49.5 
41 


49.4 
50 


48.9 
57 


48.2 
60 


47.5 
58 


47.1 
53 


46.9 
45 


47.2 
37 


47.9 
32 


49.0 
31 


50.1 
36 


51.1 
45 


34 


RA 
DEC 


09 13 
-69 41 


12.1 
29 


12.8 
41 


12.5 
51 


11.3 
61 


9,6 
65 


7.8 

65 


6.5 
60 


5.8 
52 


6.1 
42 


7.3 
35 


9.2 
32 


11.3 
35 


13.0 
45 


35 


RA 
DEC 


09 27 
-08 38 


19.6 
04 


20.1 

11 


20.2 

15 


20.0 
IS 


19.6 
IS 


19.2 
17 


18.9 
14 


18.9 

10 


19.2 
07 


19.7 
06 


20.5 
08 


21.4 
13 


22.3 
20 


36 


RA 

DEC 


10 08 

11 59 


5.0 
35 


5.7 
32 


5.9 
31 


5.8 

31 


5,5 
33 


5.0 
35 


4.8 
36 


4.7 
37 


4.8 
36 


5.3 
33 


6.0 
29 


6.9 
23 


7.9 

18 


37 


RA 

DEC 


11 01 
56 24 


30.6 
29 


31.9 
31 


32.5 
36 


32.4 
44 


31.8 
50 


31.0 
53 


30.2 
52 


29.6 

48 


29.5 
39 


29.9 
30 


30.8 
21 


32.1 
14 


33.7 

10 


38 


RA 
DEC 


11 03 
61 46 


23.4 
35 


24.9 
38 


25.6 
44 


25.5 
52 


24,7 
59 


23.7 
62 


22.7 
61 


22.0 
55 


21.8 
47 


22.2 
37 


23.2 

27 


24.7 
20 


26.5 
17 


39 


RA 
DEC 


11 48 
14 35 


46.4 
67 


47.3 
63 


47.9 
61 


48.0 
63 


47.9 
65 


47.6 
68 


47.2 
71 


46.9 
71 


46.8 
70 


46.9 
67 


47.4 
61 


48.2 
55 


49.2 
48 


40 


RA 
DEC 


11 53 
53 42 


32.0 
78 


33.4 
77 


34.1 
82 


34.3 
89 


34.0 
96 


33.3 

101 


32.5 
102 


31.8 
99 


31.5 
92 


31.5 
83 


32.1 
73 


33.2 

64 


34.7 
59 


41 


RA 
DEC 


12 15 
-17 30 


31.0 
32 


32.0 
39 


32.6 

45 


32.9 

50 


32.8 
52 


32.6 
53 


32.2 

51 


31.9 
48 


31.7 
45 


31.7 
42 


32.1 
42 


32.9 

45 


33.9 

51 


42 


RA 
DEC 


12 26 
-63 03 


17.5 

45 


19.2 
52 


20.3 
61 


20.8 
72 


20.6 
81 


20.0 
87 


19.0 
89 


17.9 
86 


17.1 

so 


17.0 
72 


17.6 
64 


19.0 
61 


20.9 
63 


43 


RA 
DEC 


12 30 
-57 04 


51.4 
36 


52.9 
43 


53.9 
52 


54.3 
62 


54.3 
70 


53.8 
76 


53.0 
78 


52.2 
75 


51.5 
69 


51.4 

61 


51.9 
54 


53.2 

51 


54.8 
54 


44 


RA 
DEC 


12 47 
-59 39 


23.6 
10 


25.2 

16 


26.3 
25 


26.9 
35 


26.9 
44 


26.4 
50 


25.6 
52 


24.7 
50 


23.9 

44 


23.7 
37 


24.2 
29 


25.4 
26 


27.1 
27 


45 


RA 
DEC 


12 53 
55 58 


46.2 
69 


47.6 
68 


48.7 
71 


49.2 
78 


49.1 
86 


48.5 
93 


47.6 
96 


46.8 
95 


46.1 
89 


45.8 
80 


46.1 
69 


46.9 
59 


48.3 
52 


46 


RA 
DEC 


13 23 
54 56 


40.9 
62 


42.4 
59 


43.5 
61 


44.1 
68 


44.1 
77 


43.7 
84 


42.9 
88 


42.0 
88 


41.2 
83 


40.8 
75 


40.9 
64 


41.6 
54 


42.9 
46 


47 


RA 
DEC 


13 24 
-11 07 


53.4 
50 


54.4 
56 


55.1 
61 


55.6 
64 


55.8 
65 


55.7 
65 


55.4 
63 


55.0 
61 


54.7 
59 


54.5 
58 


54.7 
58 


55.3 

61 


56.3 
66 


48 


RA 
DEC 


13 47 
49 20 


18.1 
16 


19.4 
12 


20.4 
13 


21.1 
19 


21.2 
27 


20.9 
35 


20.3 
40 


19.6 
40 


18.8 
37 


18.4 

30 


18.4 
20 


18.9 
09 


20.1 
00 


49 


RA 

DEC 


14 03 
-60 20 


24.6 
26 


26.3 

30 


27.8 
36 


28.9 
45 


29.4 
53 


29.3 

61 


28.7 
65 


27.8 
66 


26.8 
62 


26.2 
56 


26.3 

48 


27.2 
42 


28.8 

41 


50 


RA 
DEC 


14 06 
-36 20 


20.4 
19 


21.5 
24 


22.5 
29 


23.2 
36 


23.6 

41 


23.6 
45 


23.3 

47 


22.9 
46 


22.3 

43 


22.0 
39 


22.0 
34 


22.7 
32 


23.7 

34 
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FM 6-300 



Table 10a(2). Apparent places of stars, 1994 (degrees) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ■) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 


Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds 


(time of RA or arc of declination] 










51 


RA 
DEC 


14 15 
19 12 


23.4 
38 


24.4 
32 


25.2 
30 


25.9 
32 


26.1 
36 


26.1 
41 


25.9 
45 


25.5 
48 


25.0 
47 


24.7 
44 


24.6 
38 


25.1 

31 


25.9 
22 


52 


RA 
DEC 


14 39 
-60 48 


11.8 
26 


13.5 

28 


15.0 
33 


16.3 
41 


16.9 
49 


17.0 
57 


16.5 
61 


15.5 
63 


14.5 
60 


13.7 
54 


13.5 
47 


14.2 
40 


15.8 
38 


53 


RA 
DEC 


14 50 
-16 01 


33.1 

00 


34.1 

04 


34.9 
08 


35.7 

11 


36.1 
13 


36.3 

13 


36.2 
12 


35.9 

11 


35.4 
09 


35.0 
08 


35.0 
07 


35.3 

08 


36.2 
11 


54 


RA 
DEC 


14 50 
74 10 


39.4 
30 


41.9 
24 


44.3 
25 


46.2 
32 


46.9 
41 


46.3 
51 


44.7 
57 


42.4 
60 


40.1 
57 


38.1 
50 


37.1 
39 


37.3 
28 


38.9 
18 


55 


RA 

DEC 


15 34 
26 43 


25.6 
57 


26.6 
50 


27.5 
47 


28.3 

49 


28.8 
55 


29.1 
62 


28.9 
68 


28.5 
72 


28.0 
73 


27.4 
71 


27.1 
65 


27.3 

57 


27.9 
48 


56 


RA 

DEC 


15 59 
-22 36 


58.7 
13 


59.7 
16 


60.6 
19 


61.5 
21 


62.2 
23 


62.6 
24 


62.7 
24 


62.4 
23 


61.9 
23 


61.4 
21 


61.1 
19 


61.3 
19 


62.0 
20 


57 


RA 
DEC 


16 29 
-26 25 


2.2 

03 


3.2 

05 


4.1 
07 


5.1 
09 


5.9 

10 


6.4 

12 


6.5 

12 


6.3 

13 


5.9 
12 


5.3 

11 


4.9 

09 


5.0 
08 


5.7 
08 


58 


RA 

DEC 


16 48 
-69 00 


0.4 
51 


2.3 

47 


4.5 
46 


6.8 
49 


8.7 
55 


9.9 
62 


10.1 
69 


9.5 
75 


8.1 
78 


6.5 
76 


5.4 

70 


5.3 

62 


6.4 
55 


59 


RA 

DEC 


17 10 
-15 43 


1.8 
00 


2.6 
03 


3.4 

04 


4.4 
05 


5.2 

05 


5.8 

04 


6.0 
02 


5.9 

01 


5.5 
00 


5.0 
00 


4.5 

00 


4.5 
00 


5.0 
02 


60 


RA 
DEC 


17 33 
-37 05 


11.7 
53 


12.6 
52 


13.6 
51 


14.7 
52 


15.7 
53 


16.5 
55 


16.9 
57 


16.8 
60 


16.4 
61 


15.7 
61 


15.1 
59 


15.0 
56 


15.5 
53 


61 


RA 
DEC 


17 34 
12 33 


38.9 
52 


39.5 
46 


40.3 
42 


41.2 
42 


42.0 
46 


42.6 
51 


42.8 
57 


42.7 
63 


42.3 
66 


41.8 
66 


41.3 
63 


41.1 
59 


41.4 
53 


62 


RA 

DEC 


17 56 
51 29 


26.2 
23 


26.9 
13 


27.9 
08 


29.1 
07 


30.2 
12 


31.0 
21 


31.2 
31 


30.9 
40 


30.0 
46 


29.0 
47 


28.0 
43 


27.5 
36 


27.5 
25 


63 


RA 
DEC 


18 23 
-34 23 


46.0 
12 


46.7 
09 


47.6 
08 


48.7 
07 


49.7 
06 


50.6 
07 


51.1 
08 


51.2 
10 


50.9 
12 


50.3 
13 


49.7 
12 


49.4 
10 


49.7 
07 


64 


RA 
DEC 


18 36 
38 46 


43.0 
45 


43.5 
36 


44.3 
30 


45.3 
28 


46.3 
32 


47.1 
40 


47.5 
50 


47.4 
59 


46.9 
65 


46.2 
67 


45.4 
65 


44.9 
59 


44.9 
51 


65 


RA 

DEC 


18 54 
-26 18 


53.2 

12 


53.8 

11 


54.5 
10 


55.5 
08 


56.5 
07 


57.4 
05 


57.9 
05 


58.1 
05 


57.9 
06 


57.4 
07 


56.8 
07 


56.5 
07 


56.6 
05 


66 


RA 

DEC 


19 50 

08 51 


29.0 
15 


29.3 
10 


29.8 
07 


30.6 
06 


31.5 
09 


32.4 

15 


33.0 

21 


33.3 

27 


33.2 

31 


32.8 
33 


32.2 
33 


31.8 
30 


31.8 
26 


67 


RA 

DEC 


20 25 
-56 44 


9.5 
78 


9.8 
71 


10.5 
64 


11.8 
57 


13.3 
53 


14.8 
52 


16.0 
54 


16.6 
59 


16.6 
65 


15.9 
70 


14.9 
73 


14.0 
71 


13.7 
65 


68 


RA 
DEC 


20 41 
45 15 


12.8 
46 


12.8 
37 


13.2 
29 


14.0 
24 


15.1 
25 


16.3 

31 


17.1 
39 


17.5 
50 


17.4 
59 


16.8 
66 


16.0 
68 


15.3 
66 


14.8 
60 


69 


RA 
DEC 


21 40 
-77 24 


46.0 
68 


45.2 
59 


45.9 
49 


47.9 
39 


50.8 
32 


54.3 
29 


57.3 
31 


59.4 
37 


59.9 
45 


58.8 
53 


56.3 

58 


53.5 
58 


51.4 
52 


70 


RA 
DEC 


21 43 
09 50 


53.5 
59 


53.4 
55 


53.6 
52 


54.2 
51 


55.0 
54 


55.9 
59 


56.7 
65 


57.3 
72 


57.6 
77 


57.4 
80 


57.0 
81 


56.5 
79 


56.2 
76 


71 


RA 
DEC 


22 07 
-46 58 


51.1 
90 


50.9 
85 


51.1 
78 


51.7 
70 


52.7 
63 


53.9 
58 


55.1 
56 


56.0 
57 


56.4 
62 


56.3 
68 


55.6 
73 


54.9 
75 


54.4 
73 


72 


RA 

DEC 


22 57 
-29 38 


19.4 
78 


19.1 
76 


19.2 
72 


19.5 
66 


20.2 
59 


21.2 
53 


22.2 
48 


23.0 
46 


23.6 

48 


23.6 
51 


23.3 

56 


22.8 
59 


22.4 
60 


73 


RA 

DEC 


23 04 

15 10 


28.2 

33 


27.9 
29 


27.9 
26 


28.2 
24 


28,8 

25 


29,7 
29 


30.6 

35 


31.4 
42 


31.9 
49 


32.0 
53 


31.7 
55 


31.3 
54 


31.0 
52 



2-76 



Table 10a(3). Apparent places of stars, 1995 (degrees) 



FM 6-300 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ') 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds (time of RA or 


arc of declination) 










1 


RA 

DEC 


00 08 
29 03 


8.5 

60 


8.1 
56 


7.9 

51 


7.9 
47 


8.4 
45 


9.3 

46 


10.3 
51 


11.3 
58 


11.9 
66 


12.2 
72 


12.1 
77 


11.8 
78 


11.4 
77 


2 


RA 

DEC 


00 08 
59 07 


55.8 

41 


54.9 
37 


54.3 
31 


54.3 
22 


55.0 
16 


56.4 

14 


58.0 

17 


59.4 
24 


60.3 

34 


60.7 

44 


60.5 
53 


59.8 
58 


58.9 
59 


3 


RA 

DEC 


00 25 
-77 16 


27.6 
73 


25.1 
68 


23.6 

60 


23.2 
49 


24.1 
38 


26.4 
28 


29.4 
24 


32.5 
24 


34.9 

30 


35.7 
39 


34.9 
48 


32.8 

54 


30.0 
55 


4 


RA 

DEC 


00 26 
-42 19 


2.4 

71 


1.9 
69 


1.5 
64 


1.5 
56 


1.9 
47 


2.7 
39 


3.8 
32 


5.0 
30 


5.8 
32 


6.1 
37 


6.0 
44 


5.6 

50 


5.0 
53 


5 


RA 

DEC 


00 40 
56 30 


14.9 
56 


14.0 
53 


13.4 
47 


13.2 
39 


13.8 
33 


14.9 
30 


16.4 
32 


17.8 
38 


18.9 
47 


19.4 
56 


19.4 
65 


18.9 
71 


18.1 
73 


6 


RA 

DEC 


00 43 
-18 00 


20.9 
55 


20.5 
56 


20.3 
54 


20.2 
51 


20.5 
45 


21.2 
38 


22.2 

31 


23.1 
26 


23.8 
25 


24.2 
26 


24.2 
30 


24.0 
34 


23.6 

37 


7 


RA 

DEC 


00 56 
60 41 


26.2 
43 


25.1 
41 


24.4 
35 


24.1 
27 


24.6 
20 


25.9 

17 


27.4 
18 


29.0 
23 


30.3 
31 


31.0 
41 


31.1 
51 


30.6 
57 


29.7 
60 


8 


RA 
DEC 


01 25 
60 12 


31.5 
53 


30.4 
52 


29.6 
47 


29.1 
39 


29.5 
32 


30.6 
27 


32.1 
27 


33.8 
32 


35.1 
39 


36.0 
48 


36.3 

58 


36.0 
65 


35.2 

69 


9 


RA 
DEC 


01 37 
=57 15 


32.2 

60 


31.2 
59 


30.4 

55 


29.8 
46 


29.8 
36 


30.6 
25 


31.8 
17 


33.2 

u 


34.4 
15 


35.2 
22 


35.4 

31 


34.9 

| 39 


34.1 
44 



10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



See Table 11c. Apparent places of Polaris, 1995 



RA 
DEC 

RA 

DEC 

RA 

DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 

DEC 

RA 
DEC 

RA 

DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 



02 06 
23 26 

02 58 
-40 19 

03 02 

04 04 

03 23 

49 50 

04 35 
16 29 

05 14 
-08 12 

05 16 
45 59 

05 24 

06 20 

05 25 
28 36 

05 35 

-01 12 

05 40 
-01 56 

05 54 

07 24 

06 23 
-52 41 

06 37 
16 24 

06 44 
-16 42 



55.0 
27 

5.6 

42 

2.7 

11 

60.7 
46 

40.1 
55 

19.8 
35 

22.2 
34 

53.9 
36 

61.0 
08 

59.6 
26 

32.4 
51 

56.2 
15 

53.1 

44 

27.7 
04 

57.8 
42 



54.6 
25 

5.0 
46 

2.3 

09 

60.1 
48 

39.9 
54 

19.7 
39 

22.0 
38 

53.8 
34 

60.9 
09 

59.6 
30 

32.4 
55 

56.2 

12 

52.8 

54 

27.8 

03 

57.8 
49 



54.1 
23 

4.3 
45 

1.9 
08 

59.3 
46 

39.5 

53 

19.2 
41 

21.4 
39 

53.4 
33 

60.4 
09 

59.2 
31 

32.0 
57 

55.8 

11 

52.1 
60 

27.5 
03 

57.5 
53 



53.8 
20 

3.7 

40 

1.5 
07 

58.6 
42 

38.9 
52 

18.6 

41 

20.5 
38 

52.8 
32 

59.8 
09 

58.6 
32 

31.4 
57 

55.2 
11 

50.9 
62 

26.9 
03 

56.9 
54 



53.9 
18 

3.5 

32 

1.4 
09 

58.4 
36 

38.6 
51 

18.2 
39 

20.0 
35 

52.4 
33 

59.3 

07 

58.2 

30 

30.9 
56 

54.8 
12 

49.9 
59 

26.4 
04 

56.3 
53 



54.5 
18 

3.8 
22 

1.7 

12 

58.8 
31 

38.7 
52 

18.2 
35 

20.0 
30 

52.3 

35 

59.3 

06 

58.1 
27 

30.8 
53 

54.7 
13 

49.3 
52 

26.2 
04 

56.0 
49 



55.4 
21 

4.5 

13 

2.4 

17 

59.8 
29 

39.2 

54 

18.5 
29 

20.5 
26 

52.7 
38 

59.7 
05 

58.4 
23 

31.1 
48 

55.0 

16 

49.2 
43 

26.4 
05 

56.1 
43 



56.4 
26 

5.5 

07 

3.3 

22 

61.1 
30 

40.0 
57 

19.2 
24 

21.4 
24 

53.3 

41 

60.5 

05 

59.0 
18 

31.7 
44 

55.5 
19 

49.7 
33 

26.9 
06 

56.5 
37 



57.3 
31 

6.6 

05 

4.2 
26 

62.4 
33 

40.9 
59 

20.0 
20 

22.6 
23 

54.2 
44 

61.4 
05 

59.8 

15 

32.5 

41 

56.3 

21 

50.7 
26 

27.6 

06 

57.2 
32 



57.9 
36 

7.4 

08 

4.9 
27 

63.5 
38 

41.8 
61 

20.9 
19 

23.9 
24 

55.0 
45 

62.4 
06 

60.6 

15 

33.4 

40 

57.2 
21 

51.8 
24 

28.5 

06 

58.0 

31 



58.3 
39 

7.9 

15 

5.4 
27 

64.4 
45 

42.6 

61 

21.6 
22 

25.0 
27 

55.9 
43 

63.4 
07 

61.5 
17 

34.2 
42 

58.1 
20 

53.1 
28 

29.4 
04 

58.9 
34 



58.3 

41 

7.9 
23 

5.6 
25 

64.7 

51 

43.1 
60 

22.2 
27 

25.8 
31 

56.5 

41 

64.0 
08 

62.1 
21 

34.8 
46 

58.7 

17 

54.0 
36 

30.2 
02 

59.7 
41 



58.1 
41 

7.6 
31 

5.5 
22 

64.6 
56 

43.2 
59 

22.4 
33 

26.2 
35 

56.8 
37 

64.4 
09 

62.4 
26 

35.1 
51 

59.1 
14 

54.3 
47 

30.8 
00 

60.2 
48 
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Table 10a(3). Apparent places of stars, 1995 (degrees) - continued 





Right 
Ascen- 
sion (Hr Min 
Decli- 
nation (° ' 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 







Star 


) JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 


) 




Seconds (time of RA or arc of declination) 








26 


RA 06 58 
DEC -28 57 


28.0 
63 


28.0 
72 


27.6 
77 


27.0 
79 


26.3 
78 


26.0 
73 


25.9 
66 


26.3 

58 


26.9 
52 


27.8 

50 


28.8 
53 


29.6 

60 


30.1 
69 


27 


RA 07 08 
DEC -26 23 


13.5 
15 


13.6 
23 


13.2 
28 


12.6 
31 


12.0 
30 


11.6 
25 


11.6 
19 


11.9 

11 


12.5 
05 


13.3 

03 


14.3 
06 


15.1 

13 


15.7 
22 


28 


RA 07 34 
DEC 31 53 


19.3 
46 


19.6 
48 


19.4 

50 


18.8 
52 


18.2 
53 


17.8 
52 


17.9 
50 


18.2 
47 


18.9 
45 


19.8 
42 


20.9 
39 


21.9 
38 


22.7 
38 


29 


RA 07 39 
DEC 05 13 


4.5 
66 


4.8 
63 


4.6 

61 


4.1 
61 


3.6 

61 


3.3 
63 


3.3 

65 


3.6 

67 


4.1 
69 


4.9 
68 


5.8 
65 


6.7 
61 


7.3 

56 


30 


RA 07 45 
DEC 28 01 


2.9 
66 


3,3 

67 


3.1 
68 


2.5 
70 


2.0 
71 


1.6 
70 


1.6 
69 


1.9 
68 


2.5 
65 


3.4 
63 


4.4 
60 


5.4 
57 


6.2 
56 


31 


RA 08 09 
DEC -47 19 


25.3 

22 


25.6 
33 


25.3 

42 


24.5 
47 


23.6 
48 


22.9 
45 


22.5 
38 


22.5 
29 


23.1 
21 


23.9 

16 


25.1 

17 


26.2 
23 


27.1 
33 


32 


RA 08 22 
DEC -59 29 


27.9 
38 


28.2 
50 


27.8 
59 


26.7 
66 


25.5 
68 


24.4 
65 


23.8 

59 


23.6 

49 


24.1 
40 


25.2 

34 


26.7 
34 


28.1 
39 


29.1 

50 


33 


RA 09 07 
DEC -43 24 


51.1 
45 


51.6 
56 


51.6 
65 


51.0 
72 


50.3 
74 


49.7 
73 


49.2 
68 


49.1 

60 


49.3 
52 


50.0 
47 


51.0 
46 


52.2 

50 


53.2 

59 


34 


RA 09 13 
DEC -69 41 


13.0 
45 


13.7 
56 


13.4 
67 


12.2 
76 


10.5 
80 


8.7 
80 


7.4 
75 


6.7 
67 


6.9 
57 


8.1 
50 


10.0 
47 


12.1 
50 


13.8 
59 


35 


RA 09 27 
DEC -08 38 


22.3 
20 


22.9 
27 


23.0 
31 


22.7 
34 


22.3 

34 


21.9 
32 


21.6 
29 


21.6 
26 


21.8 
22 


22.4 

21 


23.2 
23 


24.1 
28 


25.0 
35 


36 


RA 10 08 
DEC 11 59 


7.9 
18 


8.6 
14 


8.9 
13 


8.7 

14 


8.3 

16 


7.9 

17 


7.7 

19 


7.6 

20 


7.7 

19 


8.1 

16 


8.9 
12 


9.8 

07 


10.7 
01 


37 


RA 11 01 
DEC 56 23 


33.7 

70 


35.0 
72 


35.6 
78 


35.5 

85 


34.9 
92 


34.0 
95 


33.3 

94 


32.7 
89 


32.6 
82 


32.9 
72 


33.9 

63 


35.2 

56 


36.7 

52 


38 


RA 11 03 
DEC 61 45 


26.5 
77 


28.0 
79 


28.7 
85 


28.6 
94 


27.8 

100 


26.8 
103 


25.8 
102 


25.1 
97 


24.9 
88 


25.3 

79 


26.3 
69 


27.8 
62 


29,6 
59 


39 


RA 11 48 
DEC 14 35 


49.2 
48 


50.1 
44 


50.7 
43 


50.8 
44 


50.7 
47 


50.3 
50 


50.0 
52 


49.7 
53 


49.5 
52 


49.6 
48 


50.1 
43 


50.9 
37 


51.9 
30 


40 


RA 11 53 
DEC 53 42 


34.7 
59 


36.0 
59 


36.8 
63 


37.0 
71 


36.6 

78 


35.9 
83 


35.2 

84 


34.5 
81 


34.1 
74 


34.2 

65 


34.8 
55 


35.9 

46 


37.3 

41 


41 


RA 12 15 
DEC -17 30 


33.9 

51 


34.9 
58 


35.5 
63 


35.7 
68 


35.7 
70 


35.5 
71 


35.1 
69 


34.8 
66 


34.5 
63 


34.5 
60 


35.0 
60 


35.7 
63 


36.7 

68 


42 


RA 12 26 
DEC -63 04 


20.9 
03 


22.7 

10 


23.7 

19 


24.2 
30 


24.0 
39 


23.3 

45 


22.4 
47 


21.3 

44 


20.4 
38 


20.3 
30 


20.9 
22 


22.3 
19 


24.2 
21 


43 


RA 12 30 
DEC -57 04 


54.8 
54 


56.3 
61 


57.2 

70 


57.6 
80 


57.6 
88 


57.1 
94 


56.3 
96 


55.4 
93 


54.8 
87 


54.6 
79 


55.2 
72 


56.4 

70 


58.0 
72 


44 


RA 12 47 
DEC -59 39 


27.1 
27 


28.7 
34 


29.8 
42 


30.4 
52 


30.4 
61 


29.9 
68 


29.1 
70 


28.1 
68 


27.3 
62 


27.1 
54 


27.6 
47 


28.8 
43 


30.5 
45 


45 


RA 12 53 
DEC 55 58 


48.3 
52 


49.9 
50 


50.9 
53 


51.4 
61 


51.2 
69 


50.7 
76 


49.9 
79 


49.0 
77 


48.3 
72 


48.0 
63 


48.3 
52 


49.2 
42 


50.5 
35 


46 


RA 13 23 
DEC 54 56 


42.9 
46 


44.4 
42 


45.5 
45 


46.1 
52 


46.1 
60 


45.7 
68 


44.9 
72 


44.1 
72 


43.3 
67 


42.8 
59 


42.9 
48 


43.7 
38 


44.9 

30 


47 


RA 13 24 
DEC -11 08 


56.3 
06 


57.3 

13 


58.0 

17 


58.5 
20 


58.7 
21 


58.6 
21 


58.4 
20 


58.0 
18 


57.6 
15 


57.4 
14 


57.6 
15 


58.2 

17 


59.2 
23 


48 


RA 13 47 
DEC 49 19 


20.1 
60 


21.4 
56 


22.4 
57 


23.1 
63 


23.2 

72 


22.9 
79 


22.4 
84 


21.6 
85 


20.8 
82 


20.4 
74 


20.4 
64 


21.0 
54 


22.0 
45 


49 


RA 14 03 
DEC -60 20 


28.8 

41 


30.6 
44 


32.0 
51 


33.0 
59 


33.5 

68 


33.4 

75 


32.9 
80 


31.9 
80 


30.9 
77 


30.3 

70 


30.3 

63 


31.2 

57 


32.8 
56 


50 


RA 14 06 
DEC -36 20 


23.7 
34 


24.9 
39 


25.9 
45 


26.5 
51 


26.9 
56 


26.9 
60 


26.7 
62 


26.2 


25.6 
58 


25.3 

54 


25.4 
49 


25.9 
48 


27.0 
49 
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Table 10a(3). Apparent places of stars, 1995 (degrees) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ') 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 


Seconds (time of RA or arc of declination) 




51 


RA 

DEC 


14 15 
19 12 


25.9 
22 


26.9 

16 


27.7 

14 


28.3 
16 


28.6 
20 


28.6 
25 


28.3 

29 


27.9 

31 


27.4 
31 


27.1 
28 


27.1 
22 


27.5 
14 


28.3 

06 


52 


RA 

DEC 


14 39 
-60 48 


15.8 
38 


17.6 

40 


19.0 
45 


20.2 
53 


20.8 
61 


20.9 
68 


20.4 
73 


19.4 
75 


18.3 
72 


17.5 
66 


17.4 
59 


18.1 
53 


19.5 

50 


53 


RA 

DEC 


14 50 
-16 01 


36.2 

11 


37.2 

16 


38.1 
20 


38.8 
23 


39.2 

25 


39.4 
25 


39.3 

24 


38.9 
23 


38.4 
21 


38.1 

20 


38.0 
19 


38.4 

20 


39.2 
24 


54 


RA 

DEC 


14 50 
74 10 


38.9 

18 


41.4 
12 


43.7 
13 


45.7 
20 


46.4 
29 


45.8 
39 


44.2 
45 


42.0 
47 


39.6 
45 


37.7 
38 


36.6 

27 


36.9 

16 


38.5 
06 


55 


RA 

DEC 


15 34 
26 43 


27.9 
48 


28.9 
41 


29.8 
38 


30.6 
40 


31.1 
45 


31.3 
53 


31.2 
59 


30.8 
63 


30.2 
64 


29.7 
61 


29.4 
55 


29.6 
47 


30.2 
39 


56 


RA 
DEC 


16 00 
-22 36 


2.0 

20 


3.0 
23 


3.9 

26 


4.8 
28 


5.4 

30 


5.9 

31 


5.9 

31 


5.7 
31 


5.2 

30 


4.7 
28 


4.4 
27 


4.6 
26 


5.2 
28 


57 


RA 
DEC 


16 29 
-26 25 


5.7 

08 


6.6 

10 


7.6 
12 


8.5 

14 


9.3 

15 


9.8 

17 


9.9 

18 


9.7 
18 


9.2 

17 


8.7 

16 


8.3 

14 


8.4 

13 


9.0 

13 


58 


RA 

DEC 


16 48 
-69 00 


6.4 
55 


8.4 
50 


10.5 
50 


12.8 
53 


14.6 
58 


15,8 
65 


16.1 
73 


15.4 
79 


14.0 
82 


12.5 
80 


11.3 
74 


11.2 
66 


12.2 
59 


59 


RA 
DEC 


17 10 
-15 43 


5.0 

02 


5.8 
04 


6.6 
06 


7.5 
07 


8.3 

06 


8.9 
05 


9.2 
04 


9.1 
03 


8.6 
02 


8.1 
02 


7.7 

02 


7.7 
02 


8.1 
04 


60 


RA 

DEC 


17 33 
-37 05 


15.5 
53 


16.4 
51 


17.4 
51 


18.5 
52 


19.4 
53 


20,2 
55 


20.6 
57 


20.6 
60 


20.1 
61 


19.4 
61 


18.9 
59 


18.7 
56 


19.2 
53 


61 


RA 

DEC 


17 34 
12 33 


41.4 
53 


42.1 
46 


42.9 
42 


43.8 
42 


44.5 
46 


45.1 
51 


45.4 
57 


45.3 
62 


44.8 
65 


44.3 
66 


43.8 
63 


43.6 
58 


43.9 
52 


62 


RA 
DEC 


17 56 
51 29 


27.5 
25 


28.2 
15 


29.2 
10 


30.4 
09 


31.5 
14 


32.2 
23 


32.5 
33 


32.1 
42 


31.3 
48 


30.3 

49 


29.3 

45 


28.7 
37 


28.8 
27 


63 


RA 
DEC 


18 23 
-34 23 


49.7 
07 


50.4 
05 


51.2 
04 


52.3 
03 


53.3 
02 


54.2 
03 


54.8 
04 


54.8 
06 


54.5 
08 


53.9 

09 


53.3 

08 


53.0 
06 


53.2 

04 


64 


RA 
DEC 


18 36 
38 46 


44.9 
51 


45.4 
41 


46.2 
35 


47.2 
34 


48.2 
38 


49.0 
46 


49.4 
55 


49.3 
64 


48.8 
70 


48.1 
73 


47.3 
70 


46.8 
64 


46.8 
55 


65 


RA 

DEC 


18 54 
-26 17 


56.6 
65 


57.2 
64 


57.9 
63 


58.9 
62 


59.8 
60 


60.7 
59 


61.3 
58 


61.5 
59 


61.3 

60 


60.7 
61 


60.2 
61 


59.8 

61 


60.0 
60 


66 


RA 

DEC 


19 50 
08 51 


31.8 
26 


32.1 

21 


32.6 
18 


33.3 

17 


34.2 
20 


35.1 
26 


35.7 
32 


36.0 
38 


35.8 
42 


35.4 
44 


34.9 
43 


34.5 
41 


34.4 
36 


67 


RA 
DEC 


20 25 
-56 44 


13.7 
65 


14.0 
58 


14.8 
51 


16.0 
45 


17.4 
41 


19.0 
40 


20.2 
42 


20.8 
47 


20.8 
53 


20.1 
58 


19.1 
60 


18.2 
59 


17.8 
53 


68 


RA 

DEC 


20 41 
45 15 


14,8 
60 


14.8 
51 


15.2 
43 


16.0 
38 


17.1 
38 


18.2 
44 


19.1 
53 


19.5 
63 


19.3 
73 


18.8 
79 


18.0 
82 


17.2 
79 


16.7 
73 


69 


RA 

DEC 


21 40 
-77 24 


51.4 
52 


50.7 
42 


51.3 
33 


53.3 
23 


56.2 
16 


59.6 
13 


62.7 
15 


64.8 
21 


65.3 
29 


64.2 
37 


61.7 
42 


59.0 
42 


56.8 
37 


70 


RA 
DEC 


21 43 
09 51 


56.2 

16 


56.2 


56.4 
09 


56.9 
08 


57.7 
10 


58.6 
15 


59.5 
22 


60.0 
28 


60.2 
33 


60.1 
36 


59.7 
37 


59.2 
35 


58.9 
32 


71 


RA 
DEC 


22 07 
-46 58 


54.4 
73 


54.2 
67 


54.4 
61 


55.0 
53 


56.0 
46 


57.2 
41 


58.4 
39 


59.4 
40 


59.7 
45 


59.6 
51 


59.0 
56 


58.2 
58 


57.7 
56 


72 


RA 

DEC 


22 57 
-29 38 


22.4 
60 


22.1 
58 


22.1 
54 


22.5 
48 


23.1 
41 


24.1 
35 


25.1 
30 


26.0 
28 


26.5 
30 


26.5 
33 


26.2 
38 


25.7 

41 


25.3 
42 


73 


RA 

DEC 


23 04 
15 10 


31.0 
52 


30.7 
48 


30.7 
45 


31.0 
42 


31.6 
43 


32.5 
47 


33.4 
54 


34.2 
60 


34.6 
67 


34.7 
71 


34.5 
73 


34.1 
72 


33.7 

70 
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Table 10a(4). Apparent places of stars, 1996 (degrees) 





Right 
Ascen 


- 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


si on 
Dec Li 


<Hr Min) 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 


nation (° ■) 








Seconds 


(time 


of RA or arc of declination) 










1 


RA 
DEC 


00 08 
29 04 


11.4 
17 


11.0 

14 


10.7 
09 


10.8 
04 


11.3 
02 


12.1 
04 


13.2 

09 


14.1 
16 


14.7 
23 


15.0 
30 


14.9 
34 


14.6 
36 


14.2 
35 


2 


RA 

DEC 


00 08 
59 07 


58.9 
59 


58.0 
55 


57.4 
48 


57.4 

40 


58.1 
33 


59.5 
32 


61.0 
35 


62.4 
42 


63.3 

51 


63.7 

61 


63.5 

70 


62.8 
76 


61.8 
77 


3 


RA 
DEC 


00 25 
-77 16 


30.0 
55 


27.5 
50 


26.0 
42 


25.6 
30 


26.6 
19 


28.9 
10 


31.9 
06 


35.1 
06 


37.4 
12 


38.3 

21 


37.4 
30 


35.4 
36 


32.6 
37 


4 


RA 
DEC 


00 26 
-42 19 


5.0 
53 


4.4 
52 


4.1 
47 


4.0 
39 


4.5 

30 


5.3 

21 


6.4 
15 


7.6 
13 


8.4 
15 


8.7 
20 


8.6 

27 


8.2 
33 


7.6 
36 


5 


RA 
DEC 


00 40 
56 30 


18.1 
73 


17,2 
71 


16.6 
64 


16.4 
56 


17.0 
50 


18.2 
47 


19.6 
49 


21.0 
56 


22.0 
65 


22.5 

74 


22.5 
83 


22.1 
89 


21.2 

91 


6 


RA 
DEC 


00 43 
-18 00 


23.6 
37 


23.2 

38 


22.9 
37 


22.9 
33 


23.2 

27 


23.9 
20 


24.8 
14 


25.8 
09 


26.5 
07 


26.8 

09 


26.9 

13 


26.6 

17 


26.2 
20 


7 


RA 
DEC 


00 56 
60 41 


29.7 
60 


28.6 
58 


27.8 
52 


27.5 
44 


28.0 
37 


29.3 
33 


30.9 
35 


32.5 

40 


33.7 

49 


34.3 
58 


34.4 
68 


33.9 

75 


33.0 
77 


8 


RA 
DEC 


01 25 
60 12 


35.2 

69 


34.2 
68 


33.3 
63 


32.9 

55 


33.2 

48 


34.3 
43 


35.9 

44 


37.5 

48 


38.8 
56 


39.6 
65 


39.9 

74 


39.6 

81 


38.8 

85 


9 


RA 
DEC 


01 37 
=57 14 


34.1 
104 


33.0 

104 


32.2 
99 


31.7 
90 


31.7 
80 


32.5 
69 


33.7 

61 


35.1 
58 


36.4 

60 


37.1 
66 


37.3 

75 


36.8 
83 


36.0 
88 


10 




See Tat 


3le 11d 


. Appan 


snt pla< 


;es of 1 


Solaris 


, 1996 
















11 


RA 
DEC 


02 06 
23 26 


58.1 
41 


57.7 
39 


57.2 
37 


56.9 

34 


57.0 
32 


57.6 
33 


58.5 
36 


59.5 

41 


60.4 
46 


61.0 
50 


61.3 
54 


61.4 
56 


61.1 
56 


12 


RA 
DEC 


02 58 
-40 18 


7.6 
91 


7.0 

94 


6.3 

93 


5.7 
88 


5.5 

80 


5.8 

70 


6.5 

61 


7.5 
55 


8.6 
53 


9.4 
56 


9.9 
63 


9.9 

71 


9.6 
79 


13 


RA 
DEC 


03 02 

04 04 


5.5 
22 


5.1 

20 


4.7 
19 


4.3 

19 


4.2 
20 


4.6 
24 


5.3 

29 


6.2 

34 


7.0 
38 


7.7 
39 


8.2 
39 


8.4 
37 


8.3 

34 


14 


RA 

DEC 


03 24 
49 50 


4.6 
56 


4.0 
58 


3.2 

56 


2.5 
52 


2.3 

46 


2.7 
42 


3.7 
39 


5.0 

40 


6.3 

44 


7.4 
49 


8.2 

55 


8.6 

61 


8.5 
66 


15 


RA 
DEC 


04 35 
16 29 


43.2 
59 


43.0 
59 


42.5 
58 


42.0 
57 


41.7 
57 


41.8 
57 


42.3 
59 


43.1 
62 


44.0 
64 


44.9 
66 


45.6 
66 


46.1 
66 


46.3 
65 


16 


RA 

DEC 


05 14 
-08 12 


22.4 
33 


22.3 

37 


21.8 
39 


21,2 
39 


20.8 
37 


20.8 
32 


21.1 
27 


21.8 
21 


22.6 

17 


23.4 
17 


24.2 
20 


24.8 
24 


25.0 

30 


17 


RA 
DEC 


05 16 
45 59 


26.2 
35 


26.0 
39 


25.4 

41 


24.5 
40 


24.0 
36 


24.0 
32 


24.5 
28 


25.5 
26 


26.6 
25 


27.8 
27 


29.0 
29 


29.8 
33 


30.1 
38 


18 


RA 
DEC 


05 24 

06 20 


56.8 
37 


56.7 
35 


56.2 
34 


55.7 
34 


55.3 
34 


55.2 
36 


55.6 
39 


56.3 
43 


57.1 
46 


57.9 
46 


58.7 
45 


59.3 

42 


59.6 
39 


19 


RA 
DEC 


05 26 
28 36 


4.4 
09 


4.3 

10 


3.8 

10 


3.2 

10 


2.7 
08 


2.7 

07 


3.1 
06 


3.9 

06 


4.8 

07 


5.8 

08 


6.7 
08 


7.4 
09 


7.8 
11 


20 


RA 
DEC 


05 36 

-01 12 


2.4 
26 


2.3 

29 


1.9 
31 


1.3 

31 


0.9 
30 


0.8 
27 


1.1 
22 


1.7 
IS 


2.5 

14 


3.4 
14 


4.2 
16 


4.8 
20 


5.1 
25 


21 


RA 

DEC 


05 40 
-01 56 


35.1 

51 


35.1 
55 


34.7 
57 


34.1 
57 


33.6 

55 


33.5 
52 


33.8 
48 


34.5 
43 


35.2 

40 


36.1 
39 


36.9 

42 


37.5 

46 


37.8 

50 


22 


RA 

DEC 


05 54 
07 24 


59.1 
14 


59.1 
11 


58.7 

10 


58.2 
10 


57.7 
11 


57.6 

12 


57.9 
15 


58.5 

18 


59.3 

20 


60.1 
21 


61.0 
19 


61.6 
16 


62.0 
13 


23 


RA 
DEC 


06 23 
-52 41 


54.3 
47 


54.0 
57 


53.2 
63 


52.1 
65 


51.1 
62 


50.5 
55 


50.4 
46 


50.9 
36 


51.9 
29 


53.1 
27 


54.3 
31 


55.2 
39 


55.5 

50 


24 


RA 
DEC 


06 37 
16 23 


30.8 
60 


30.9 
59 


30.6 
59 


30.0 
59 


29.5 
59 


29.3 
60 


29.5 

60 


30.0 
62 


30.7 
62 


31.6 
62 


32.5 
60 


33.3 

58 


33.8 
56 


25 


RA 

DEC 


06 44 
-16 42 


60.2 
48 


60.2 
55 


59.8 
59 


59.2 
60 


58.7 
59 


58.4 
54 


58.5 
49 


58.9 
42 


59.6 
38 


60.4 
37 


61.3 
40 


62.0 
46 


62,5 
54 
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Table 10a(4). Apparent places of stars, 1996 (degrees) - continued 



FM 6-300 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ») 


ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds (time of RA or 


• arc of declination) 










26 


RA 
DEC 


06 58 
-28 57 


30.1 
69 


30.2 
78 


29.8 
83 


29.1 
85 


28.4 
83 


28.1 
79 


28.1 
71 


28.4 
64 


29.1 
57 


29.9 

56 


30.9 
58 


31.7 
65 


32.2 

74 


27 


RA 
DEC 


07 08 
-26 23 


15.7 
22 


15.8 
30 


15.4 
35 


14.8 
37 


14.2 
36 


13.8 
32 


13.8 
25 


14.1 
17 


14.7 
11 


15.5 
09 


16.5 
12 


17.3 
19 


17.9 
28 


28 


RA 
DEC 


07 34 
31 53 


22.7 
38 


23.0 
39 


22.8 

42 


22.2 

44 


21.6 
44 


21.2 
43 


21.3 
41 


21.7 
39 


22.3 

37 


23.2 

34 


24.3 

31 


25.3 

30 


26.1 
30 


29 


RA 
DEC 


07 39 
05 13 


7.3 

56 


7.6 
53 


7.4 

51 


6.9 
51 


6.4 
52 


6.1 
53 


6.1 
55 


6.4 
58 


7.0 
59 


7.7 
59 


8.6 
56 


9.5 
52 


10.1 
47 


30 


RA 
DEC 


07 45 
28 01 


6.2 

56 


6.5 

57 


6.3 

59 


5.8 
61 


5.2 
62 


4.8 
61 


4.8 
60 


5.2 
58 


5.8 
56 


6.6 

54 


7.7 
51 


8.6 
49 


9.4 
48 


31 


RA 

DEC 


08 09 
-47 19 


27.1 
33 


27.3 
44 


27.0 
53 


26.2 
58 


25.3 

59 


24.6 
55 


24.2 
49 


24.3 
39 


24.8 
31 


25.6 
27 


26.8 
27 


27.9 
33 


28.7 
43 


32 


RA 
DEC 


08 22 
-59 29 


29.1 
50 


29.4 

61 


29.0 
71 


27.9 
78 


26.7 
79 


25.6 

77 


24.9 
70 


24.8 
60 


25.3 

51 


26.4 
45 


27.9 
45 


29.3 

51 


30.3 
61 


33 


RA 
DEC 


09 07 
-43 24 


53.2 
59 


53.7 
70 


53.6 
79 


53.1 
86 


52.4 
88 


51.7 
87 


51.2 
82 


51.1 
74 


51.4 
65 


52.0 
60 


53.1 
59 


54.2 
64 


55.2 
73 


34 


RA 
DEC 


09 13 
-69 41 


13.8 
59 


14.5 
71 


14.2 
81 


12.9 
90 


11.2 
95 


9.4 
94 


8.1 
89 


7.4 
80 


7.6 
71 


8.8 
63 


10.8 
61 


12.8 
64 


14.5 
73 


35 


RA 

DEC 


09 27 
-08 38 


25.0 
35 


25.5 
42 


25.6 
47 


25.4 
49 


24.9 
49 


24.5 
47 


24.3 
44 


24.3 
40 


24.5 
37 


25.0 
36 


25.8 
38 


26.7 
43 


27.6 
50 


36 


RA 
DEC 


10 08 

11 58 


10.7 
61 


11.5 
57 


11.7 
56 


11.6 
57 


11.2 
59 


10.7 
61 


10.5 
62 


10.4 
63 


10.5 
63 


10.9 
60 


11.7 
56 


12.6 
50 


13.6 
45 


37 


RA 
DEC 


11 01 
56 23 


36.7 
52 


38.0 
54 


38.7 
60 


38.6 
68 


38.0 
74 


37.1 
78 


36.3 

76 


35.8 
72 


35.7 
64 


36.0 
55 


37.0 
45 


38.3 
38 


39.9 
35 


38 


RA 
DEC 


11 03 
61 45 


29.6 
59 


31.1 
61 


31.8 
67 


31.7 
76 


30.9 
83 


29.8 
86 


28.9 
84 


28.2 
79 


28.0 
71 


28.4 
61 


29.5 
51 


31.0 
44 


32.8 
41 


39 


RA 
DEC 


11 48 
14 35 


51.9 
30 


52.8 
26 


53.4 
24 


53.5 
26 


53.4 
29 


53.0 
32 


52.7 

34 


52.4 
35 


52.2 
33 


52.3 

30 


52.8 
25 


53.6 

18 


54.6 
12 


40 


RA 
DEC 


11 53 
53 42 


37.3 

41 


38.7 

41 


39.5 
45 


39.7 
53 


39.3 

60 


38.6 
65 


37.8 
66 


37.2 
63 


36.8 
56 


36.9 
47 


37.5 
37 


38.6 
28 


40.1 
23 


41 


RA 
DEC 


12 15 
-17 31 


36.7 
08 


37.7 
15 


38.3 

21 


38.6 
26 


38.5 
28 


38.2 

28 


37.9 
27 


37.5 
24 


37.3 
21 


37.3 
18 


37.7 

18 


38.5 

20 


39.5 
26 


42 


RA 
DEC 


12 26 
-63 04 


24.2 
21 


25.9 
28 


27.0 
37 


27.4 
48 


27.2 
57 


26.5 
63 


25.5 
65 


24.4 
62 


23.6 
55 


23.4 
47 


24.1 
40 


25.5 
36 


27.3 
38 


43 


RA 
DEC 


12 30 
-57 05 


58.0 
12 


59.5 
19 


60.4 
28 


60.8 
38 


60.7 
46 


60.2 
52 


59.4 
54 


58.5 
51 


57.9 
44 


57.7 
37 


58.3 
30 


59.5 
27 


61.0 
30 


44 


RA 
DEC 


12 47 
-59 39 


30.5 
45 


32.1 
51 


33.2 

60 


33.7 

70 


33.7 
79 


33.2 

85 


32.4 
87 


31.4 
85 


30.6 
79 


30.3 
71 


30.9 
64 


32.1 
60 


33.7 
62 


45 


RA 
DEC 


12 53 
55 58 


50.5 
35 


52.0 
33 


53.1 
36 


53.6 
44 


53.5 

52 


52.8 
59 


52.0 
62 


51.2 
60 


50.5 
54 


50.2 
46 


50.5 
35 


51.4 
25 


52.8 

18 


46 


RA 
DEC 


13 23 
54 56 


44.9 
30 


46.4 
26 


47.5 
29 


48.2 
36 


48.2 
44 


47.7 
52 


46.9 
56 


46.1 
55 


45.3 
50 


44.9 
42 


45.0 
32 


45.8 

21 


47.1 
13 


47 


RA 
DEC 


13 24 
-11 08 


59.2 
23 


60.2 
29 


60.9 
34 


61.4 
37 


61.5 
38 


61.4 
37 


61.2 
36 


60.8 
34 


60.4 
32 


60.3 

30 


60.5 
31 


61.1 
34 


62.0 
39 


48 


RA 

DEC 


13 47 
49 19 


22.0 
45 


23.4 
41 


24.4 
42 


25.1 
48 


25.2 
56 


24.9 
64 


24.3 
69 


23.6 
69 


22.9 
66 


22.4 
59 


22.4 
49 


23.0 
38 


24.1 
29 


49 


RA 

DEC 


14 03 
-60 20 


32.8 
56 


34.6 
59 


36.0 
65 


37.0 
74 


37.4 
83 


37.4 
90 


36.8 
95 


35.8 
95 


34.8 
91 


34.2 
85 


34.2 
77 


35.1 
72 


36.7 
71 


50 


RA 
DEC 


14 06 
-36 20 


27.0 
49 


28.2 

54 


29.1 
60 


29.8 
66 


30.1 
71 


30.1 
75 


29.9 
77 


29.4 
76 


28.8 
73 


28.5 
69 


28.5 
65 


29.1 
63 


30.2 
64 
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Table 10a(4). Apparent places of stars, 1996 (degrees) - continued 





Right 
Ascen- 
sion (Hr Min) 
Dec I i - 
nation (° ') 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds 


(time 


of RA or arc of declination) 










51 


RA 
DEC 


14 15 
19 11 


28.3 
66 


29.3 
60 


30.2 
58 


30.8 
60 


31.0 
64 


31.0 
69 


30.7 
73 


30.3 
75 


29.8 
75 


29.5 
72 


29.5 
66 


29.9 
58 


30.8 
50 


52 


RA 

DEC 


14 39 
-60 48 


19.5 
50 


21.3 
52 


22.8 
57 


24.0 
65 


24.6 
73 


24.6 
81 


24.1 
86 


23.1 
87 


22.0 
84 


21.2 
78 


21.1 
71 


21.8 
65 


23.2 

62 


53 


RA 
DEC 


14 50 
-16 01 


39.2 
24 


40.2 
28 


41.1 
33 


41.8 
36 


42.2 
37 


42.4 
37 


42.3 
37 


41.9 
35 


41.4 
34 


41.0 
32 


41.0 
32 


41.4 
33 


42.2 
36 


54 


RA 
DEC 


14 50 
74 09 


38.5 
66 


40.9 
60 


43.4 
61 


45.3 
68 


46.0 
77 


45.4 
87 


43.8 
93 


41.6 
95 


39.3 

92 


37.4 
85 


36.4 
74 


36.6 
63 


38.3 
53 


55 


RA 

DEC 


15 34 
26 43 


30.2 
39 


31.1 
32 


32.1 
29 


32.9 
30 


33.4 
36 


33.6 
43 


33.5 

49 


33.1 
53 


32.5 
54 


31.9 
51 


31.6 

45 


31.8 
37 


32.5 
28 


56 


RA 

DEC 


16 00 
-22 36 


5.2 
28 


6.2 
30 


7.2 
34 


8.0 
36 


8.7 
38 


9.0 
39 


9.1 
39 


8.9 
39 


8.3 

38 


7.8 
36 


7.6 
35 


7.8 
35 


8.4 
36 


57 


RA 
DEC 


16 29 
-26 25 


9.0 

13 


10.0 
15 


10.9 
17 


11.9 
19 


12.6 
21 


13.1 
22 


13.2 
23 


13.0 
24 


12.5 
23 


11.9 
22 


11.6 
20 


11.7 
19 


12.3 
20 


58 


RA 
DEC 


16 48 
-69 00 


12.2 
59 


14.2 
54 


16.4 
54 


18.7 
57 


20.5 
63 


21.6 
70 


21.9 
77 


21.2 
84 


19.7 
86 


18.1 
84 


17.0 
78 


16.9 

71 


18.0 
64 


59 


RA 
DEC 


17 10 
-15 43 


8.1 
04 


8.9 

06 


9.8 

08 


10.7 
09 


11.4 
09 


12.0 
08 


12.2 

07 


12.1 
06 


11.7 
05 


11.1 
05 


10.7 
04 


10.7 
05 


11.2 
07 


60 


RA 
DEC 


17 33 
-37 05 


19.2 
53 


20.1 
52 


21.1 
52 


22.2 
53 


23.1 
54 


23.9 
56 


24.3 
58 


24.2 
61 


23.7 
62 


23.0 
62 


22.5 

60 


22.4 
57 


22.8 
55 


61 


RA 
DEC 


17 34 
12 33 


43.9 
52 


44.6 
46 


45.4 
42 


46.3 
41 


47.0 
45 


47.6 
51 


47.9 
56 


47.8 
61 


47.3 
64 


46.7 
64 


46.3 
62 


46.1 
57 


46.4 
50 


62 


RA 
DEC 


17 56 
51 29 


28.8 
27 


29.4 

17 


30.5 
11 


31.7 
10 


32.8 

15 


33.5 

24 


33.7 

34 


33.4 
43 


32.5 
48 


31.5 
49 


30.5 
46 


30.0 
38 


30.0 
27 


63 


RA 

DEC 


18 23 
-34 22 


53.2 

64 


53.9 

62 


54.8 
60 


55.9 
60 


56.9 
59 


57.8 
60 


58.3 

61 


58.4 
64 


58.0 
66 


57.4 
66 


56.8 
66 


56.5 
64 


56.8 
61 


64 


RA 

DEC 


18 36 
38 46 


46.8 
55 


47.3 

46 


48.0 
40 


49.1 
38 


50.0 
42 


50.8 
50 


51.2 
60 


51.1 
68 


50.6 
74 


49.8 
77 


49.1 
74 


48.6 
68 


48.6 
59 


65 


RA 
DEC 


18 55 
-26 17 


0.0 
60 


0.5 
59 


1.3 
58 


2.2 
56 


3.2 

55 


4.0 
53 


4.6 
53 


4.8 
54 


4.6 
55 


4.0 
56 


3.4 
56 


3.1 
56 


3.3 

55 


66 


RA 
DEC 


19 50 
08 51 


34.4 
36 


34 = 7 

31 


35.2 

28 


36.0 
27 


36.9 
30 


37.7 
36 


38.3 
42 


38.6 
48 


38.5 
51 


38.0 
53 


37.5 
53 


37.1 
50 


37.0 
45 


67 


RA 

DEC 


20 25 
-56 44 


17.8 
53 


18.1 
46 


18.9 
39 


20.2 
33 


21.6 
29 


23.1 
28 


24.3 
30 


25.0 
36 


24.9 
42 


24.2 
47 


23.2 
49 


22.4 
47 


22.0 

42 


68 


RA 
DEC 


20 41 
45 15 


16.7 
73 


16.7 
64 


17.1 
56 


17.9 

51 


19.0 
51 


20.1 
57 


21.0 
66 


21.4 
76 


21.2 
85 


20.6 
91 


19.8 
94 


19.1 
91 


18.6 
85 


69 


RA 
DEC 


21 40 
-77 23 


56.8 
97 


56.1 
87 


56.8 
77 


58.8 
67 


61.7 
61 


65.1 
58 


68.2 
60 


70.4 
66 


70.9 
75 


69.6 
83 


67.2 
88 


64.5 
87 


62.4 
82 


70 


RA 
DEC 


21 43 
09 51 


58.9 
32 


58.9 
28 


59.1 
25 


59.6 
24 


60.3 
26 


61.3 
31 


62.1 
37 


62.7 

44 


62.9 
49 


62.7 

51 


62.3 

52 


61.8 
51 


61.5 
47 


71 


RA 

DEC 


22 07 
-46 58 


57.7 
56 


57.5 

51 


57.7 

44 


58.3 
36 


59.3 
30 


60.5 
24 


61.7 
22 


62.7 
24 


63.0 
29 


62.8 
35 


62.2 
40 


61.5 
42 


61.0 
40 


72 


RA 

DEC 


22 57 
-29 38 


25.3 
42 


25.0 
40 


25.1 
36 


25.4 
30 


26.1 
24 


27.0 
17 


28.1 
13 


28.9 
11 


29.4 
13 


29.4 
16 


29.1 
21 


28.6 
24 


28.2 
25 


73 


RA 

DEC 


23 04 
15 11 


33.7 

10 


33.5 

06 


33.4 
02 


33.7 
00 


34.3 
01 


35.2 

05 


36.1 


36.9 
,8 


37.3 

24 


37.4 
28 


37,1 
30 


36.8 
30 


36.4 
27 
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Table 10a(5). Apparent places of stars, 1997 (degrees) 



FM 6-300 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ') 






ZERO HOUR! 


> UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds (time of RA or arc of declination) 








1 


RA 
DEC 


00 08 
29 04 


14.2 
35 


13.7 

31 


13.5 
26 


13.6 
22 


14.0 
20 


14.9 
21 


15.9 
26 


16.9 
33 


17.5 
41 


17.7 
47 


17.7 
52 


17.3 
53 


16.9 
52 


2 


RA 
DEC 


00 09 
59 07 


1.8 
77 


0.8 
72 


0.3 
66 


0.3 
57 


1.0 
51 


2.3 

49 


3.9 

52 


5.3 

59 


6.2 
69 


6.5 
79 


6.3 
88 


5.6 
93 


4.7 
94 


3 


RA 
DEC 


00 25 
-77 15 


32.6 

97 


30.1 
92 


28.6 
84 


28.3 

73 


29.3 

61 


31.6 
53 


34.6 
48 


37.8 

48 


40.2 
54 


41.1 
63 


40.3 
72 


38.2 
78 


35.5 
79 


4 


RA 
DEC 


00 26 
-42 18 


7.6 
96 


7.0 
95 


6.6 

90 


6.6 
82 


7.1 
73 


7.9 
64 


9.0 
58 


10.1 
55 


11.0 
57 


11.3 
63 


11.2 
70 


10.8 
76 


10.2 
79 


5 


RA 
DEC 


00 40 
56 31 


21.2 

31 


20.3 
28 


19.7 
22 


19.5 
14 


20.1 
07 


21.2 
05 


22.6 
07 


24.1 
13 


25.1 
22 


25.6 

31 


25.5 
40 


25.1 
46 


24.2 
48 


6 


RA 
DEC 


00 43 
-17 59 


26.2 

80 


25.8 

81 


25.6 
80 


25.5 
76 


25.9 

70 


26.6 
63 


27.5 
56 


28.4 
51 


29.1 
50 


29.5 
52 


29.5 
56 


29.3 

60 


28.9 
63 


7 


RA 
DEC 


00 56 
60 41 


33.0 
77 


31.9 
75 


31.1 
69 


30.8 
61 


31.3 
54 


32.5 

51 


34.1 
52 


35.7 

57 


36.9 
66 


37.5 
75 


37.6 
85 


37.1 
92 


36.2 
95 


8 


RA 
DEC 


01 25 
60 13 


38.8 
25 


37.7 
24 


36.8 
19 


36.4 
11 


36.8 
04 


37.8 
00 


39.3 

00 


41.0 
04 


42.3 
12 


43.1 

21 


43.4 
30 


43.1 
38 


42.3 
42 


9 


RA 

DEC 


01 37 
-57 14 


36.0 
88 


34.9 
88 


34.1 
83 


33.6 

74 


33.7 
64 


34.4 
53 


35.6 
46 


37.0 
42 


38.3 

43 


39.1 
50 


39.2 
59 


38.8 

67 


38.0 
72 



10 



See Table 11e. Apparent places of Polaris, 1997 



11 


RA 
DEC 


12 


RA 
DEC 


13 


RA 
DEC 


14 


RA 
DEC 


15 


RA 
DEC 


16 


RA 

DEC 


17 


RA 
DEC 


18 


RA 
DEC 


19 


RA 
DEC 


20 


RA 
DEC 


21 


RA 
DEC 


22 


RA 

DEC 


23 


RA 
DEC 


24 


RA 
DEC 


25 


RA 
DEC 



02 06 
23 26 


61.1 
56 


60.7 
54 


60.2 
51 


59.9 
49 


60.0 
47 


60.6 
48 


61.5 
50 


62.5 
55 


63.4 
61 


64.0 
65 


64.3 
69 


64.3 
70 


02 58 
40 18 


9.6 
79 


8.9 
82 


8.2 

81 


7.7 
76 


7.5 
67 


7.8 
58 


8.5 
49 


9.5 
42 


10.6 

40 


11.4 
43 


11.9 
50 


11.9 
59 


03 02 

04 04 


8.3 

34 


7.9 
32 


7.4 

31 


7.1 

31 


7.0 
32 


7.3 

36 


8.0 
41 


8.9 
46 


9.8 
50 


10.5 
52 


11.0 
51 


11.1 
49 


03 24 
49 50 


8.5 

66 


7.8 
68 


7.1 
67 


6.4 
63 


6.2 
57 


6.6 

53 


7.5 
50 


8.8 

51 


10.1 
55 


11.2 
60 


12.0 
66 


12.4 
73 


04 35 

16 30 


46.3 

05 


46.0 
04 


45.6 
03 


45.0 
03 


44.7 
02 


44.8 
03 


45.3 
05 


46.2 
08 


47.1 
11 


47.9 
12 


48.7 
13 


49.2 
12 


05 14 
08 12 


25.0 
30 


24.8 
34 


24.3 
36 


23.8 
36 


23.4 
33 


23.3 
29 


23.6 
23 


24.3 
18 


25.2 
14 


26.0 
13 


26.7 
16 


27.3 
21 


05 16 
45 59 


30.1 
38 


29.9 
41 


29.3 

43 


28.5 
42 


27.9 
39 


27.9 
35 


28.4 
31 


29.4 
29 


30.6 
28 


31.7 
30 


32.9 
32 


33.7 
36 


05 24 

06 20 


59.6 
39 


59.5 
37 


59.1 
36 


58.5 
36 


58.1 
37 


58.1 
39 


58.4 
42 


59.1 
46 


59.9 
48 


60.8 
49 


61.5 
48 


62.2 

45 


05 26 
28 36 


7.8 
11 


7.6 

12 


7.2 

12 


6.6 

12 


6.1 
11 


6.1 
09 


6.5 
08 


7.2 
08 


8.2 

09 


9.1 
10 


10.1 
11 


10.8 
12 


05 36 

01 12 


5.1 
25 


5.0 
28 


4.6 

30 


4.0 
30 


3.6 

28 


3.5 

25 


3.8 

21 


4.4 

16 


5.2 

13 


6.0 
12 


6.8 

14 


7.5 
18 


05 40 
01 56 


37.8 

50 


37.7 
54 


37.3 
56 


36.8 
56 


36.3 

54 


36.2 

51 


36.5 

47 


37.1 
42 


37.9 
39 


38.7 
38 


39.5 

40 


40.2 
44 


05 55 
07 24 


2.0 
13 


2.0 
11 


1.6 
10 


1.0 
10 


0.6 

11 


0.5 
13 


0.7 

15 


1.3 
18 


2.1 
21 


3.0 
21 


3.8 

20 


4.5 
17 


06 23 
52 41 


55.5 

50 


55.2 

60 


54.4 
66 


53.3 

67 


52.3 

64 


51.7 
57 


51.6 
48 


52.1 
38 


53.1 
30 


54.2 
28 


55.4 
32 


56.3 

41 


06 37 
16 23 


33.8 

56 


33.9 
55 


33.6 

55 


33.1 

56 


32.6 
56 


32.3 

57 


32.5 

57 


33.0 
59 


33.8 

59 


34.6 
59 


35.5 
58 


36.3 

55 


06 45 
•16 42 


2.5 

54 


2.5 
61 


2.2 

64 


1.6 
66 


1.0 
64 


0.7 
59 


0.8 
53 


1.2 
47 


1.9 
43 


2.7 

41 


3.6 

44 


4.4 
51 



64.1 
71 

11.6 
66 

11.1 
47 

12.3 
78 

49.4 

11 

27.5 
26 

34.1 
41 

62.5 
42 

11.1 
13 

7.8 
22 

40.5 
49 

4.9 
14 

56.7 
52 

36.9 

54 

4.8 
58 
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FM 6-300 



Table 10a(5). Apparent places of stars, 1997 (degrees) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ' ) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds 


(time 


of RA or arc of declination) 










26 


RA 

DEC 


06 58 
-28 58 


32.2 

14 


32.2 
23 


31.8 
28 


31.2 
30 


30.6 
28 


30.1 
23 


30.1 
16 


30.5 
08 


31.2 
02 


32.0 
00 


32.9 

03 


33.8 

09 


34.3 

19 


27 


RA 
DEC 


07 08 
-26 23 


17.9 
28 


17.9 
36 


17.6 

41 


16.9 
43 


16.3 
42 


15.9 
37 


15.9 

30 


16.2 
23 


16.9 
17 


17.7 
14 


18.6 
17 


19.5 
24 


20.0 
32 


28 


RA 
DEC 


07 34 
31 53 


26.1 

30 


26.3 
32 


26.1 
34 


25.6 
36 


25.0 
37 


24.6 
36 


24.6 
34 


25.0 
32 


25.7 
29 


26.6 

27 


27.6 

24 


28.6! 
23 


29.5 
23 


29 


RA 
DEC 


07 39 
05 13 


10.1 
47 


10.3 
44 


10.2 
42 


9.7 
42 


9.2 
43 


8.8 
45 


8.8 
47 


9.1 
49 


9.7 
51 


10.5 
51 


11.3 
48 


12.2 
44 


12.9 
39 


30 


RA 

DEC 


07 45 
28 01 


9.4 
48 


9.7 
49 


9.5 

51 


9.0 
53 


8.5 
54 


8.1 
53 


8.0 
52 


8.4 

50 


9.0 
48 


9.9 

46 


10.9 
43 


11.8 

41 


12.7 
40 


31 


RA 
DEC 


08 09 
-47 19 


28.7 
43 


29.0 
54 


28.6 
63 


27.9 
68 


27.0 
69 


26.2 
65 


25.8 
58 


25.9 
49 


26.4 
41 


27.3 
36 


28.4 
36 


29.5 

43 


30.4 
53 


32 


RA 

DEC 


08 22 
-59 29 


30.3 
61 


30.5 
72 


30.1 
82 


29.0 
88 


27.8 
90 


26.7 
87 


26.0 
80 


25.9 
71 


26.4 
61 


27.4 
56 


28.9 
55 


30.3 

61 


31.4 
71 


33 


RA 
DEC 


09 07 
-43 25 


55.2 
13 


55.7 
24 


55.6 
32 


55.1 
39 


54.4 
42 


53.6 
40 


53.2 
35 


53.0 
27 


53.3 

18 


54.0 
13 


55.0 
12 


56.1 
17 


57.1 
26 


34 


RA 
DEC 


09 13 
-69 42 


14.5 

13 


15.2 

24 


14.8 
35 


13.6 
44 


11.8 
48 


10.0 
47 


8.7 
42 


8.0 
34 


8.2 

24 


9.3 

16 


11.3 
13 


13.4 
17 


15.0 
26 


35 


RA 
DEC 


09 27 
-08 38 


27.6 
50 


28.1 
56 


28.2 

61 


28.0 
63 


27.5 
63 


27.1 
61 


26.9 
58 


26.8 
54 


27.1 
51 


27.6 
50 


28.4 
52 


29.3 

57 


30.2 
64 


36 


RA 

DEC 


10 08 

11 58 


13.6 
45 


14.3 
42 


14.5 

41 


14.4 
41 


14.0 
43 


13.6 
45 


13.3 

47 


13.2 
47 


13.3 
47 


13.8 
45 


14.5 

40 


15.4 
35 


16.4 
29 


37 


RA 
DEC 


11 01 
56 23 


39.9 
35 


41.2 
37 


41.8 
43 


41.7 
50 


41.1 
57 


40.3 
60 


39.5 
59 


39.0 
55 


38.9 
47 


39.2 
38 


40.1 
28 


41.5 
21 


43.1 
18 


38 


RA 
DEC 


11 03 
61 45 


32.8 

41 


34.3 

44 


34.9 
50 


34.9 
58 


34.1 
65 


33.1 
69 


32.1 

67 


31.4 
62 


31.3 
53 


31.7 
44 


32.7 
34 


34.2 
27 


36.1 

24 


39 


RA 
DEC 


11 48 
14 34 


54.6 
72 


55.5 
68 


56.0 
67 


56.2 
68 


56.1 
71 


55.7 
74 


55.4 
76 


55.1 
77 


54.9 
76 


55.0 
73 


55.5 
67 


56.3 

61 


57.3 

54 


40 


RA 

DEC 


11 53 
53 42 


40.1 
23 


41.4 
23 


42.2 
27 


42.4 
35 


42.1 
42 


41.4 
47 


40.6 
48 


40.0 
45 


39.6 
38 


39.7 
29 


40.3 
19 


41.4 
11 


42.9 

05 


41 


RA 

DEC 


12 15 
-17 31 


39.5 

26 


40.5 
33 


41.0 
39 


41.3 
43 


41.2 
46 


41.0 
46 


40.6 
44 


40.3 
42 


40.0 
38 


40.0 
36 


40.4 
35 


41.2 
38 


42.3 
44 


42 


RA 
DEC 


12 26 
-63 04 


27.3 
38 


29.0 
46 


30.0 
55 


30.4 
65 


30.2 
74 


29.5 
80 


28.5 
82 


27.4 
80 


26.6 
73 


26.3 

65 


27.0 
57 


28.4 
54 


30.2 
56 


43 


RA 

DEC 


12 31 
-57 05 


1.0 
30 


2.5 
37 


3.4 
46 


3.8 
56 


3.7 
64 


3.2 
70 


2.4 
71 


1.5 
69 


0.8 
62 


0.7 
55 


1.2 
48 


2.4 
45 


4.0 
48 


44 


RA 
DEC 


12 47 
-59 40 


33.7 

02 


35.3 

08 


36.3 

17 


36.9 
27 


36.9 
36 


36.3 

42 


35.5 

44 


34.6 
42 


33.7 
36 


33.4 
29 


33.9 

21 


35.1 
18 


36.8 
19 


45 


RA 
DEC 


12 53 
55 58 


52.8 

18 


54.3 

16 


55.3 

19 


55.9 
26 


55.8 
35 


55.2 
42 


54.4 
45 


53.5 
43 


52.9 
37 


52.6 
28 


52.8 
18 


53.8 
08 


55.2 
00 


46 


RA 
DEC 


13 23 
54 55 


47.1 
73 


48.5 
70 


49.6 
72 


50.2 
79 


50.3 
88 


49.8 
95 


49.1 
99 


48.2 
99 


47.5 
94 


47.0 
86 


47.1 
75 


47.9 
65 


49.2 
56 


47 


RA 

DEC 


13 25 
-11 08 


2.0 
39 


3.0 
45 


3.7 

50 


4.2 
53 


4.3 

54 


4.2 
54 


4.0 
52 


3.6 

50 


3.2 

48 


3.1 
47 


3.2 

47 


3.8 

50 


4.8 
56 


48 


RA 
DEC 


13 47 
49 19 


24.1 
29 


25.4 
25 


26.5 
26 


27.1 
32 


27.3 
40 


27.0 
48 


26.4 
53 


25.7 
54 


25.0 
50 


24.5 
43 


24.5 
33 


25.1 
23 


26.2 

13 


49 


RA 

DEC 


14 03 
-60 21 


36.7 
11 


38.4 
14 


39.8 

20 


40.8 
29 


41.3 
38 


41.2 
45 


40.6 
50 


39.6 

50 


38.6 
47 


37.9 

40 


38.0 
33 


38.8 
27 


40.4 
26 


50 


RA 
DEC 


14 06 
-36 21 


30.2 
04 


31.3 
09 


32.2 

15 


33.0 

21 


33.3 

27 


33.3 

31 


33.0 
32 


32.5 
32 


32.0 
29 


31.6 
24 


31.6 
20 


32.2 
18 


33.3 

20 
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Table 10a(5). Apparent places of stars, 1997 (degrees) - continued 



FM 6-300 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (° ') 






ZERO HOURS 


UNIVERSAL TIME (GMT] 


OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds (time of RA or 


arc oi 


p declination) 










51 


RA 
DEC 


14 15 
19 11 


30.8 

50 


31.7 
44 


32.5 

42 


33.2 

43 


33.4 
47 


33.4 
53 


33.1 
57 


32.7 

59 


32.3 

58 


31.9 

55 


31.9 
49 


32.3 

41 


33.2 
33 


52 


RA 
DEC 


14 39 
-60 49 


23.2 

02 


25.0 
04 


26.4 
10 


27.6 
18 


28.2 
26 


28,2 

34 


27.7 
38 


26.7 
40 


25.6 
37 


24.8 
32 


24.6 
24 


25.3 

18 


26.8 

16 


53 


RA 
DEC 


14 50 
-16 01 


42.2 
36 


43.2 
41 


44.0 
45 


44.7 
48 


45.2 
50 


45.3 
50 


45.2 

50 


44.9 
48 


44.4 
47 


44.0 
45 


43.9 
45 


44.3 
46 


45.1 
50 


54 


RA 
DEC 


14 50 
74 09 


38.3 
53 


40.8 
48 


43.2 
49 


45.1 
55 


45.8 
64 


45.3 
74 


43.7 
80 


41.5 
82 


39.2 

79 


37.3 

72 


36.3 

61 


36.6 
50 


38.2 
40 


55 


RA 
DEC 


15 34 
26 43 


32.5 
28 


33.4 
21 


34.3 
19 


35.1 

20 


35.6 
25 


35.8 
33 


35.7 
39 


35.3 

43 


34.7 
43 


34.2 

41 


33.9 

35 


34.0 
27 


34.7 

17 


56 


RA 
DEC 


16 00 
-22 36 


8.4 
36 


9.4 
39 


10.3 
42 


11.2 
45 


11.8 
46 


12.2 
47 


12.3 

48 


12.0 
48 


11.5 
47 


11.0 
45 


10.7 
44 


10.9 
44 


11.6 
45 


57 


RA 
DEC 


16 29 
-26 25 


12.3 
20 


13.2 

21 


14.2 
23 


15.1 
26 


15.9 
28 


16.3 
29 


16.5 

30 


16.3 

31 


15.8 
30 


15.2 
29 


14.8 
27 


14.9 
26 


15.6 
27 


58 


RA 
DEC 


16 48 
-69 00 


18.0 
64 


19.9 
59 


22.0 
59 


24.3 
62 


26.2 
68 


27.3 
75 


27.5 
83 


26.9 
89 


25.4 
92 


23.8 

90 


22.6 

84 


22.5 
77 


23.6 

69 


59 


RA 
DEC 


17 10 
-15 43 


11.2 
07 


11.9 
09 


12.8 

11 


13.7 
12 


14.5 
12 


15.0 
11 


15.3 
10 


15.2 
09 


14.8 
09 


14.2 

09 


13.8 
08 


13.7 
09 


14.2 
11 


60 


RA 
DEC 


17 33 
-37 05 


22.8 
55 


23.7 
53 


24.6 
53 


25.8 

54 


26.7 
56 


27.5 
58 


27.9 

60 


27.8 
63 


27.3 

64 


26.6 
64 


26.1 
62 


26.0 
60 


26.4 
57 


61 


RA 

DEC 


17 34 
12 33 


46.4 
50 


47.1 
44 


47.8 
40 


48.7 
40 


49.5 
43 


50.1 
48 


50.3 
54 


50.2 
59 


49.8 
62 


49.2 
62 


48.7 
60 


48.6 
55 


48.9 
48 


62 


RA 
DEC 


17 56 
51 29 


30.0 
27 


30.7 
17 


31.7 
11 


32.9 

10 


34.0 
15 


34.7 

24 


34.9 
34 


34.6 
43 


33,8 
48 


32,7 
49 


31.7 
45 


31.2 
37 


31.3 

26 


63 


RA 

DEC 


18 23 
-34 22 


56.8 

61 


57.5 
59 


58.3 
58 


59.4 
57 


60.4 
57 


61.3 
58 


61.8 
59 


61.9 
62 


61.6 
64 


60.9 
65 


60.3 
64 


60.0 
62 


60.3 
60 


64 


RA 
DEC 


18 36 

38 46 


48.6 
59 


49.1 
50 


49.8 
44 


50.8 
42 


51.8 
46 


52.6 

54 


53.0 
63 


52.9 
72 


52.4 
11 


51.6 
79 


50.9 
77 


50.4 
71 


50.4 
62 


65 


RA 
DEC 


18 55 
-26 17 


3.3 

55 


3.8 
54 


4.5 
53 


5.5 
52 


6.5 
50 


7.3 
49 


7.9 
49 


8.1 
49 


7.9 
51 


7.3 

52 


6.7 
52 


6.4 
52 


6.6 

51 


66 


RA 
DEC 


19 50 
08 51 


37.0 
45 


37.3 

40 


37.8 
37 


38.6 
36 


39.5 
39 


40.3 
44 


40.9 
50 


41.2 
56 


41.1 
60 


40.6 
62 


40.0 
61 


39.7 
58 


39.6 
54 


67 


RA 
DEC 


20 25 
-56 44 


22.0 
42 


22.3 
35 


23.0 
28 


24.3 
22 


25.8 
18 


27.3 

18 


28.5 

20 


29.1 
25 


29.1 
31 


28.4 
37 


27.3 
39 


26.5 
37 


26.2 
32 


68 


RA 
DEC 


20 41 
45 16 


18.6 
25 


18.5 
15 


18.9 
08 


19.8 
03 


20.8 
03 


21.9 
08 


22.8 
17 


23.2 

27 


23.0 
37 


22.4 
43 


21.6 
45 


20.8 
43 


20.4 
36 


69 


RA 

DEC 


21 41 
•11 23 


2.4 
82 


1,7 
72 


2.3 
63 


4.4 
53 


7.4 
46 


10.8 
43 


13.9 
45 


16.1 
51 


16.6 

60 


15.5 
68 


13.0 
73 


10.3 
73 


8.3 
68 


70 


RA 
DEC 


21 44 
09 51 


1.5 
47 


1.5 
43 


1.7 

40 


2.2 
39 


3.0 
41 


3.9 
46 


4.7 
52 


5.3 

58 


5.5 
63 


5.3 

66 


4.9 
67 


4.4 
65 


4.1 
62 


71 


RA 
DEC 


22 08 
-46 58 


1.0 
40 


0.8 
35 


1.0 
29 


1.6 
21 


2.6 
14 


3.8 
09 


5.0 
07 


6.0 
09 


6.4 
13 


6.2 
19 


5.5 
25 


4.8 
27 


4.3 
25 


72 


RA 
DEC 


22 57 
-29 37 


28.2 
85 


27.9 
83 


27.9 
79 


28.3 
73 


29.0 
67 


29.9 
60 


30.9 
56 


31.8 
54 


32.3 

56 


32.3 

59 


32.0 
64 


31.5 
67 


31.1 
68 


73 


RA 
DEC 


23 04 

15 11 


36.4 
27 


36.1 
23 


36.1 
19 


36.3 

17 


37.0 
18 


37.8 
22 


38.8 
28 


39.6 
35 


40.0 
41 


40.0 
45 


39.8 
47 


39.4 
47 


39.0 
44 
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Table 10b(l). Apparent places of stars, 1993 (mils of declination) 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






< 


Seconds 


(time ( 


jf RA or arc of declination) 










1 


RA 
DEC 


00 08 
516 


2.4 
0.55 


2.0 
0.53 


1.8 
0.51 


1.9 
0.49 


2.4 
0.48 


3.3 

0.49 


4.4 
0.51 


5.4 
0.55 


6.0 
0.59 


6.3 

0.62 


6.2 

0.64 


6.0 
0.65 


5.5 
0.65 


2 


RA 
DEC 


00 08 
1050 


49.0 
0.98 


48.1 
0.96 


47.6 
0.93 


47.7 
0.89 


48.5 
0.86 


49.8 
0.85 


51.4 
0.86 


52.9 
0.90 


53.9 
0.95 


54.2 
1.00 


54.0 
1.04 


53.4 
1.07 


52.5 
1.08 


3 


RA 
DEC 


00 25 
- 1373 


23.3 

1.18 


20.7 
1.15 


19.2 
1.11 


18.8 
1.05 


19.8 
1.00 


22.1 
0.96 


25.0 
0.93 


28.1 
0.93 


30.5 
0.96 


31.3 

1.00 


30.4 
1.05 


28.2 

1.08 


25.5 
1.08 


4 


RA 
DEC 


00 25 
- 752 


57.1 
0.82 


56.6 
0.81 


56.2 
0.79 


56.2 
0.75 


56.7 
0.71 


57.5 
0.66 


58.6 

0.63 


59.8 
0.62 


60.6 
0.63 


61.0 
0.66 


60.8 
0.69 


60.4 
0.72 


59.8 
0.73 


5 


RA 
DEC 


00 40 
1004 


7.8 
0.54 


6.9 
0.53 


6.4 
0.50 


6.3 

0.46 


6.9 
0.43 


8.0 
0.41 


9.5 

0.42 


11.0 
0.46 


12.1 
0.50 


12.6 
0.55 


12.6 
0.59 


12.2 
0.62 


11.4 
0.63 


6 


RA 
DEC 


00 43 
- 320 


15.3 
0.45 


14.9 
0.45 


14.7 
0.45 


14.7 
0.42 


15.0 
0.40 


15.7 
0.36 


16.7 
0.33 


17.6 
0.31 


18.4 
0.30 


18.7 
0.31 


18.7 

0.33 


18.5 
0.35 


18.2 

0.36 


7 


RA 
DEC 


00 56 
1078 


18.6 
0.85 


17.6 
0.84 


16.8 
0.81 


16.6 
0.78 


17.2 
0.74 


18.5 
0.72 


20.1 
0.73 


21.7 
0.76 


23.0 
0.80 


23.7 
0.85 


23.8 

0.89 


23.4 
0.93 


22.5 
0.94 


8 


RA 
DEC 


01 25 
1070 


23.3 
0.32 


22.3 

0.31 


21.5 
0.29 


21.2 
0.25 


21.5 
0.22 


22.7 
0.19 


24.2 
0.19 


25.9 
0.22 


27.3 

0.26 


28.2 
0.30 


28.5 
0.35 


28.2 

0.38 


27.5 
0.40 


9 


RA 
DEC 


01 37 
- 1018 


28.5 
0.23 


27.4 
0.23 


26.6 
0.21 


26.1 
0.16 


26.2 
0.11 


26.9 
0.06 


28.1 
0.02 


29.5 
0.00 


30.8 
0.01 


31.5 
0.04 


31.7 
0.09 


31.2 

0.13 


30.4 
0.15 



10 



See Table 11a. Apparent places of Polaris, 1993 



11 


RA 
DEC 


12 


RA 
DEC 


13 


RA 
DEC 


14 


RA 
DEC 


15 


RA 
DEC 


16 


RA 
DEC 


17 


RA 
DEC 


18 


RA 
DEC 


19 


RA 
DEC 


20 


RA 
DEC 


21 


RA 
DEC 


22 


RA 
DEC 


23 


RA 
DEC 


24 


RA 
DEC 


25 


RA 
DEC 



02 06 
416 

02 57 

- 716 

03 01 
72 

03 23 
885 

04 35 
293 

05 14 

- 145 

05 16 
817 

05 24 
112 

05 25 
508 

05 35 

- 21 

05 40 

- 34 

05 54 
131 

06 23 

- 936 

06 37 
291 

06 44 

- 296 



48.4 
0.58 

61.5 
1.07 

56.7 
0.24 

52.2 
1.05 

33.5 

0.27 

14.4 
0.96 

13.7 
0.64 

47.7 
0.77 

53.7 

0.48 

53.9 

0.45 

26.7 
0.61 

50.0 
0.65 

50.5 
0.77 

21.1 
0.63 

52.8 
1.02 



48.0 

0.57 

60.9 
1.08 

56.3 
0.23 

51.6 

1.06 

33.3 

0.26 

14.2 
0.98 

13.5 

0.66 

47.6 
0.76 

53.7 

0.49 

53.8 

0.47 

26.6 

0.63 

50.0 
0.64 

50.2 
0.81 

21.2 
0.63 

52.8 
1.06 



47.6 
0.56 

60.2 
1.08 

55.9 
0.22 

50.9 

1.06 

32.9 

0.26 

13.8 
1.00 

12.9 
0.67 

47.3 
0.75 

53.2 
0.49 

53.4 
0.48 

26.2 
0.64 

49.7 
0.63 

49.5 
0.84 

20.9 
0.63 

52.5 
1.08 



47.4 
0.55 

59.6 
1.05 

55.6 
0.22 

50.3 
1.03 

32.4 
0.25 

13.2 

1.00 

12.2 
0.66 

46.7 
0.75 

52.6 
0.49 

52.9 

0.49 

25.7 
0.64 

49.2 
0.63 

48.4 
0.85 

20.4 
0.63 

51.9 
1.08 



47.5 
0.54 

59.4 
1.01 

55.5 
0.23 

50.1 
1.01 

32.1 
0.25 

12.9 
0.98 

11.6 
0.64 

46.4 
0.75 

52.2 
0.48 

52.5 
0.48 

25.3 

0.64 

48.7 
0.63 

47.4 
0.84 

19.9 
0.63 

51.4 
1.08 



48.1 
0.54 

59.7 
0.96 

55.9 
0.25 

50.5 
0.99 

32.2 

0.25 

12.8 
0.96 

11.6 
0.62 

46.3 
0.76 

52.2 

0.47 

52.4 
0.46 

25.2 
0.62 

48.6 
0.64 

46.8 
0.80 

19.7 
0.63 

51.1 
1.06 



49.0 
0.55 

60.5 
0.92 

56.6 
0.27 

51.5 
0.97 

32.8 

0.26 

13.2 
0.94 

12.2 
0.60 

46.7 
0.78 

52.6 
0.46 

52.7 
0.44 

25.5 
0.60 

48.9 
0.65 

46.7 
0.76 

19.9 
0.63 

51.2 
1.03 



50.0 
0.58 

61.5 
0.89 

57.5 
0.29 

52.9 
0.98 

33.6 

0.27 

13.9 
0.91 

13.2 
0.59 

47.4 
0.79 

53.4 
0.46 

53.4 
0.42 

26.1 
0.58 

49.6 
0.67 

47.2 
0.71 

20.5 
0.64 

51.6 
1.00 



50.9 

0.61 

62.6 
0.88 

58.4 
0.31 

54.2 
1.00 

34.6 

0.29 

14.7 
0.89 

14.4 
0.59 

48.3 
0.80 

54.4 
0.47 

54.2 
0.41 

27.0 
0.56 

50.4 
0.68 

48.2 
0.68 

21.2 
0.64 

52.3 
0.98 



51.6 
0.63 

63.4 
0.89 

59.1 
0.32 

55.3 

1.02 

35.4 
0.29 

15.6 
0.89 

15.6 
0.60 

49.1 
0.81 

55.4 
0.47 

55.0 
0.40 

27.8 
0.56 

51.2 
0.68 

49.3 
0.67 

22.1 
0.64 

53.2 

0.97 



51.9 
0.64 

63.9 

0.93 

59.6 
0.32 

56.2 
1.05 

36.2 

0.29 

16.3 
0.90 

16.8 
0.60 

49.9 
0.80 

56.3 

0.47 

55.8 
0.42 

28.6 
0.57 

52.1 
0.67 

50.6 
0.69 

23.0 
0.63 

54.1 
0.99 



52.0 
0.65 

63.9 

0.97 

59.8 
0.31 

56.6 
1.08 

36.7 

0.29 

16.9 
0.93 

17.6 
0.62 

50.5 
0.79 

57.1 
0.48 

56.5 
0.44 

29.3 

0.59 

52.8 
0.65 

51.5 
0.73 

23.9 
0.61 

54.8 
1.02 



51.8 

0.65 

63.6 

1.01 

59.7 
0.30 

56.5 

1.10 

36.9 

0.29 

17.2 
0.96 

18.0 
0.64 

50.9 
0.77 

57.5 
0.48 

56.8 
0.46 

29.6 
0.62 

53.2 

0.64 

51.9 
0.79 

24.5 
0.60 

55.3 

1.06 
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Table 10b(l). Apparent places of stars, 1993 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






I 


Seconds 


(time < 


?f RA or arc of declination) 










26 


RA 
DEC 


06 58 
- 514 


23.4 
0.90 


23.5 
0.95 


23.1 
0.97 


22.5 

0.99 


21.9 
0.98 


21.5 
0.95 


21.5 
0.92 


21.9 
0.88 


22.6 
0.85 


23.4 
0.84 


24.4 
0.86 


25.2 

0.90 


25.8 
0.94 


27 


RA 
DEC 


07 08 
- 468 


8.8 
1.03 


8.9 

1.07 


8.6 

1.10 


8.0 

1.11 


7.4 

1.11 


7.0 
1.08 


7.0 
1.05 


7.3 

1.02 


8.0 
0.99 


8.8 

0.98 


9.8 

0.99 


10.6 
1.03 


11.2 
1.07 


28 


RA 
DEC 


07 34 
567 


12.1 
0.15 


12.4 
0.15 


12.2 
0.16 


11.7 
0.17 


11.2 
0.18 


10.8 
0.17 


10.8 
0.16 


11.3 
0.15 


12.0 
0.13 


12.9 
0.12 


13.9 
0.10 


14.9 
0.09 


15.8 
0.09 


29 


RA 
DEC 


07 38 
93 


58.6 
0.18 


58.8 
0.16 


58.7 
0.16 


58.2 

0.15 


57.8 

0.16 


57.4 
0.16 


57.5 
0.17 


57.8 
0.18 


58.4 
0.19 


59.1 
0.19 


60.0 
0.17 


60.9 
0.15 


61.6 
0.12 


30 


RA 
DEC 


07 44 
498 


56.0 
0.51 


56.4 

0.51 


56.2 
0.52 


55.8 

0.53 


55.2 

0.53 


54.8 
0.53 


54.8 

0.52 


55.2 
0.51 


55.9 
0.50 


56.7 
0.48 


57.7 
0.47 


58.7 
0.46 


59.6 
0.45 


31 


RA 
DEC 


08 09 
- 841 


21.6 
0.17 


21.9 
0.23 


21.6 
0.27 


20.8 
0.30 


20.0 
0.30 


19.2 
0.28 


18.9 
0.25 


19.0 
0.21 


19.5 
0.17 


20.4 
0.15 


21.5 
0.15 


22.7 

0.19 


23.5 

0.23 


32 


RA 
DEC 


08 22 

- 1057 


25.3 

0.54 


25.5 

0.60 


25.1 
0.64 


24.1 
0.68 


22.9 

0.69 


21.8 
0.67 


21.1 
0.64 


21.0 
0.60 


21.6 
0.56 


22.7 

0.53 


24.1 
0.53 


25.6 
0.56 


26.6 
0.60 


33 


RA 
DEC 


09 07 
- 771 


46.7 
0.62 


47.2 
0.68 


47.2 
0.72 


46.7 
0.76 


46.0 
0.77 


45.3 
0.76 


44.9 
0.74 


44.8 
0.70 


45.0 
0.66 


45.7 
0.63 


46.8 
0.63 


47.9 
0.66 


49.0 
0.70 


34 


RA 
DEC 


09 13 
- 1238 


11.1 
0.88 


11.8 
0.94 


11.5 
0.99 


10.3 
1.04 


8.6 
1.06 


6.8 
1.06 


5.5 
1.03 


4.9 
0.99 


5.1 
0.94 


6.3 

0.91 


8.3 

0.90 


10.4 
0.91 


12.1 
0.96 


35 


RA 
DEC 


09 27 
- 153 


16.7 
0.42 


17.3 
0.45 


17.4 
0.47 


17.1 
0.49 


16.7 
0.49 


16.3 

0.48 


16.1 
0.47 


16.1 
0.45 


16.4 
0.43 


16.9 
0.43 


17.7 
0.44 


18.6 
0.47 


19.6 
0.50 


36 


RA 
DEC 


10 08 
213 


1.9 
0.30 


2.6 
0.28 


2.9 
0.28 


2.8 
0.28 


2.4 
0.29 


2.0 
0.30 


1.8 
0.30 


1.7 
0.30 


1.9 
0.30 


2.3 

0.29 


3.0 
0.27 


4.0 
0.24 


5.0 
0.21 


37 


RA 
DEC 


11 01 
1002 


27.4 
0.90 


28.7 
0.91 


29.3 
0.94 


29.3 
0.98 


28.7 
1.01 


27.8 
1.03 


27.0 
1.02 


26.5 

0.99 


26.4 
0.95 


26.8 

0.91 


27.7 
0.86 


29.0 
0.82 


30.6 
0.81 


38 


RA 
DEC 


11 03 
1098 


20.2 
0.35 


21.7 
0.36 


22.4 
0.39 


22.3 
0.42 


21.6 
0.46 


20.5 
0.47 


19.5 
0.47 


18.9 
0.44 


18.7 
0.40 


19.1 
0.35 


20.1 
0.30 


21.6 
0.26 


23.4 
0.25 


39 


RA 
DEC 


11 48 
259 


43.5 
0.69 


44.4 
0.66 


45.0 
0.66 


45.2 
0.66 


45.0 
0.68 


44.7 
0.69 


44.4 
0.70 


44.1 
0.70 


44.0 
0.70 


44.1 
0.68 


44.6 
0.65 


45.4 
0.62 


46.4 
0.59 


40 


RA 
DEC 


11 53 
955 


29.3 

0.15 


30.6 
0.15 


31.4 
0.17 


31.6 
0.20 


31.3 

0.24 


30.5 
0.26 


29.8 
0.26 


29.1 
0.25 


28.8 

0.21 


28.8 
0.17 


29.4 
0.12 


30.5 
0.08 


32.0 
0.05 


41 


RA 

DEC 


12 15 
- 311 


28.0 
0.18 


28.9 

0.21 


29.5 
0.24 


29.8 
0.26 


29.8 
0.27 


29.6 
0.28 


29.2 
0.27 


28.9 
0.26 


28.7 

0.24 


28.7 
0.23 


29.2 

0.22 


30.0 
0.24 


31.0 
0.27 


42 


RA 

DEC 


12 26 

- 1121 


13.9 
0.02 


15.6 
0.05 


16.7 
0.10 


17.2 

0.15 


17.0 
0.20 


16.4 
0.23 


15.4 
0.24 


14.4 
0.22 


13.6 
0.19 


13.4 
0.15 


14.2 
0.12 


15.6 
0.10 


17.5 
0.11 


43 


RA 
DEC 


12 30 
- 1014 


47.9 
0.60 


49.4 
0.64 


50.4 
0.68 


50.9 
0.73 


50.8 
0.78 


50.3 
0.80 


49.5 
0.81 


48.7 
0.80 


48.1 
0.77 


48.0 
0.73 


48.6 
0.70 


49.8 
0.68 


51.4 
0.70 


44 


RA 
DEC 


12 47 
- 1060 


19.8 

0.40 


21.5 

0.43 


22.6 
0.47 


23.2 

0.53 


23.2 

0.57 


22.7 
0.60 


22.0 
0.61 


21.1 
0.60 


20.3 
0.57 


20.0 
0.54 


20.6 
0.50 


21.8 
0.48 


23.6 

0.49 


45 


RA 
DEC 


12 53 
995 


43.9 
0.40 


45.4 
0.39 


46.4 
0.40 


47.0 

0.44 


46.8 
0.48 


46.2 
0.51 


45.4 
0.53 


44.6 
0.52 


43.9 
0.49 


43.6 
0.45 


43.8 
0.39 


44.7 
0.34 


46.2 
0.30 


46 


RA 
DEC 


13 23 
976 


38.9 
0.98 


40.3 
0.97 


41.4 
0.98 


42.1 
1.01 


42.1 
1.06 


41.6 
1.09 


40.9 
1.11 


40.0 
1.11 


39.2 
1.09 


38.8 

1.05 


38.9 
0.99 


39.6 

0.94 


40.9 
0.90 


47 


RA 
DEC 


13 24 
- 197 


50.3 
0.79 


51.3 
0.82 


52.0 
0.85 


52.5 
0.86 


52.7 
0.87 


52.6 
0.87 


52.4 
0.86 


52.1 
0.85 


51.7 
0.84 


51.5 
0.83 


51.7 
0.84 


52.4 
0.85 


53.4 
0.88 


48 


RA 
DEC 


13 47 
877 


16.0 
0.20 


17.3 
0.18 


18.3 
0.18 


19.0 
0.21 


19.2 
0.25 


18.9 
0.29 


18.3 
0.31 


17.5 
0.31 


16.8 
0.29 


16.3 
0.26 


16.3 
0.21 


16.9 
0.16 


18.1 
0.12 


49 


RA 

DEC 


14 03 
- 1072 


20.1 
0.65 


22.0 
0.66 


23.4 
0.70 


24.5 
0.74 


25.0 
0.79 


24.9 
0.82 


24.4 
0.84 


23.5 
0.84 


22.5 
0.82 


21.9 
0.80 


22.0 
0.76 


23.0 
0.73 


24.6 

0.72 


50 


RA 
DEC 


14 06 
- 645 


16.8 
0.95 


18.0 
0.97 


19.0 
1.00 


19.7 
1.03 


20.1 
1.05 


20.1 
1.07 


19.9 
1.08 


19.4 
1.08 


18.9 
1.06 


18.5 

1.04 


18.6 
1.02 


19.3 
1.01 


20.4 
1.02 
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Table 10b(l). Apparent places of stars, 1993 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 


ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 


Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds (time of RA or arc of decli 


nation) 










51 


RA 
DEC 


14 15 
341 


20.9 
0.60 


21.9 

0.58 


22.7 

0.57 


23.3 

0.57 


23.6 

0.59 


23.6 

0.62 


23.3 

0.64 


22.9 

0.65 


22.5 

0.64 


22.1 
0.63 


22.1 
0.60 


22.6 

0.57 


23.4 
0.52 


52 


RA 
DEC 


14 39 
- 1080 


7.5 
0.96 


9.4 

0.97 


10.9 
0.99 


12.1 
1.03 


12.8 
1.07 


12.8 

1.11 


12.4 
1.13 


11.5 
1.14 


10.4 
1.13 


9.6 

1.10 


9.5 

1.06 


10.3 
1.03 


11.8 
1.02 


53 


RA 
DEC 


14 50 
- 284 


29.8 

0.68 


30.8 
0.70 


31.7 
0.72 


32.5 

0.74 


32.9 

0.75 


33.1 
0.75 


33.0 
0.74 


32.7 

0.74 


32.2 

0.73 


31.9 
0.72 


31.8 
0.72 


32.2 

0.72 


33.1 
tJ.74 


54 


RA 
DEC 


14 50 
1318 


40.1 
0.73 


42.6 
0.70 


44.9 
0.71 


46.8 
0.74 


47.5 
0.78 


46.9 
0.83 


45.3 
0.86 


43.0 
0.87 


40.6 
0.86 


38.7 

0.82 


37.6 

0.77 


37.8 

0.72 


39.4 
0.67 


55 


RA 
DEC 


15 34 
475 


23.2 

0.29 


24.2 
0.25 


25.1 
0.24 


26.0 
0.25 


26.5 
0.28 


26.7 

0.31 


26.6 

0.34 


26.2 
0.36 


25.6 
0.37 


25.1 
0.36 


24.8 
0.33 


25.0 
0.29 


25.6 

0.24 


56 


RA 

DEC 


15 59 

- 401 


55.2 
0.81 


56.2 
0.82 


57.2 
0.83 


58.1 
0.85 


58.8 
0.86 


59.1 
0.86 


59.2 

0.86 


59.0 
0.86 


58.5 
0.85 


58.0 
0.85 


57.8 
0.84 


58.0 
0.84 


58.7 
0.84 


57 


RA 
DEC 


16 28 
- 469 


58.6 
0.62 


59.6 
0.63 


60.6 
0.64 


61.6 
0.65 


62.3 
0.66 


62.8 

0.66 


63.0 
0.66 


62.8 

0.67 


62.4 
0.67 


61.8 
0.66 


61.5 
0.65 


61.6 
0.64 


62.2 

0.64 


58 


RA 

DEC 


16 47 
- 1226 


54.0 
0.90 


56.0 
0.88 


58.2 
0.88 


60.6 
0.89 


62.5 
0.92 


63.6 

0.96 


63.9 

0.99 


63.3 

1.02 


61.9 
1.04 


60.4 
1.03 


59.3 

1.00 


59.2 

0.96 


60.4 
0.92 


59 


RA 
DEC 


17 09 
- 279 


58.4 
0.40 


59.3 
0.41 


60.1 
0.42 


61.1 
0.43 


61.9 
0.43 


62.5 
0.42 


62.7 
0.41 


62.7 
0.41 


62.3 

0.40 


61.7 
0.40 


61.3 
0.40 


61.3 
0.40 


61.8 

0.41 


60 


RA 
DEC 


17 33 

- 659 


7.7 

0.53 


8.6 
0.52 


9.7 
0.52 


10.8 
0.52 


11.8 
0.53 


12.6 
0.54 


13.0 
0.55 


13.0 
0.56 


12.5 
0.57 


11.9 
0.56 


11.3 
0.55 


11.2 
0.54 


11.7 
0.52 


61 


RA 
DEC 


17 34 
223 


36.2 

0.37 


36.8 
0.33 


37.6 

0.32 


38.6 
0.32 


39.3 

0.33 


39.9 

0.36 


40.2 
0.39 


40.1 
0.42 


39.7 

0.43 


39.1 
0.43 


38.7 

0.42 


38.5 

0.40 


38.9 
0.37 


62 


RA 
DEC 


17 56 
915 


24.9 
0.36 


25.6 
0.31 


26.6 
0.28 


27.8 
0.28 


28.9 
0.31 


29.7 

0.35 


29.9 
0.40 


29.6 
0.45 


28.7 
0.48 


27.7 
0.48 


26.7 
0.46 


26.2 

0.43 


26.2 

0.37 


63 


RA 
DEC 


18 23 

- 611 


42.1 
0.34 


42.9 
0.33 


43.8 
0.32 


44.9 
0.32 


45.9 
0.31 


46.8 
0.32 


47.4 
0.32 


47.5 
0.33 


47.2 
0.34 


46.5 
0.34 


45.9 
0.34 


45.7 
0.33 


46.0 
0.32 


64 


RA 
DEC 


18 36 
689 


41.0 
0.37 


41.5 
0.33 


42.3 
0.30 


43.4 
0.29 


44.3 
0.31 


45.1 
0.35 


45.5 
0.40 


45.5 
0.45 


45.0 
0.48 


44.2 
0.49 


43.5 
0.48 


43.0 
0.45 


43.0 
0.41 


65 


RA 

DEC 


18 54 
- 467 


49.6 
0.65 


50.2 
0.64 


51.0 
0.64 


52.0 
0.63 


53.0 
0.62 


53.8 

0.62 


54.4 
0.61 


54.7 
0.61 


54.4 
0.62 


53.9 

0.62 


53.3 

0.62 


53.1 
0.62 


53.2 

0.61 


66 


RA 
DEC 


19 50 
157 


26.2 
0.34 


26.5 
0.32 


27.0 
0.31 


27.9 
0.30 


28.7 
0.32 


29.6 
0.35 


30.2 
0.38 


30.5 
0.41 


30.4 
0.43 


30.0 
0.44 


29.4 
0.44 


29.1 
0.43 


29.0 
0.41 


67 


RA 
DEC 


20 25 
- 1008 


5.1 
1.05 


5.4 
1.01 


6.2 

0.97 


7.5 
0.94 


9.0 
0.92 


10.5 
0.92 


11.7 
0.93 


12.4 
0.95 


12.3 
0.98 


11.6 
1.01 


10.6 
1.02 


9.8 

1.01 


9.5 
0.98 


68 


RA 
DEC 


20 41 
804 


10.7 
0.60 


10.7 
0.55 


11.1 
0.52 


12.0 
0.49 


13.1 
0.49 


14.2 
0.52 


15.1 
0.57 


15.5 
0.62 


15.4 
0.67 


14.8 
0.70 


14.0 
0.71 


13.3 

0.70 


12.8 
0.67 


69 


RA 
DEC 


21 40 
- 1376 


40.4 
0.42 


39.6 

0.38 


40.3 
0.33 


42.4 
0.28 


45.4 
0.24 


48.8 
0.23 


51.8 
0.24 


54.0 
0.27 


54.5 
0.31 


53.3 

0.35 


50.7 
0.37 


48.0 
0.37 


46.0 
0.34 


70 


RA 
DEC 


21 43 
174 


50.6 
1.02 


50.6 
1.00 


50.8 
0.99 


51.3 
0.98 


52.1 
0.99 


53.1 

1.02 


53.9 

1.05 


54.6 
1.09 


54.8 
1.11 


54.6 
1.13 


54.2 
1.13 


53.8 

1.12 


53.5 

1.11 


71 


RA 
DEC 


22 07 
- 835 


47.6 
0.50 


47.4 
0.47 


47.6 
0.44 


48.3 
0.40 


49.3 
0.36 


50.5 
0.34 


51.7 
0.33 


52.7 
0.33 


53.1 
0.36 


52.9 
0.38 


52.3 

0.41 


51.6 
0.42 


51.1 
0.41 


72 


RA 
DEC 


22 57 
- 527 


16.3 
0.30 


16.1 
0.28 


16.1 
0.27 


16.5 
0.23 


17.2 
0.20 


18.1 
0.17 


19.2 
0.15 


20.1 
0.14 


20.6 
0.14 


20.6 
0.16 


20.2 
0.18 


19.8 
0.20 


19.4 
0.20 


73 


RA 

DEC 


23 04 
269 


25.2 
0.70 


25.0 
0.68 


25.0 
0.66 


25.3 

0.65 


25.9 
0.66 


26.8 
0.68 


27.8 
0.71 


28.6 
0.75 


29.1 
0.78 


29.1 
0.80 


28.9 
0.81 


28.5 

0.81 


28.2 
0.79 
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Table 10b(2). Apparent places of stars, 1994 (mils of declination) 



FM 6-300 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 




Seconds (time of RA or arc of declination) 




1 


RA 
DEC 


00 08 
516 


5.5 
0.65 


5.1 
0.63 


4.9 
0.61 


5.0 
0.58 


5.5 
0.58 


6.4 
0.58 


7.4 
0.61 


8.4 
0.64 


9.0 
0.68 


9.3 

0.71 


9.2 

0.74 


8.9 

0.74 


8.5 
0.74 


2 


RA 
DEC 


00 08 
1050 


52.5 

1.08 


51.6 
1.06 


51.0 
1.02 


51.1 
0.98 


51.9 
0.95 


53.2 

0.94 


54.8 
0.96 


56.2 
0.99 


57.2 
1.04 


57.6 
1.09 


57.3 

1.14 


56.7 
1.16 


55.8 
1.17 


3 


RA 
DEC 


00 25 
- 1373 


25.5 
1.08 


22.9 

1.06 


21.4 
1.01 


20.9 
0.96 


21.9 
0.91 


24.2 
0.86 


27.2 
0.84 


30.3 
0.84 


32.6 

0.87 


33.5 

0.91 


32.6 
0.96 


30.5 
0.99 


27.6 

0.99 


4 


RA 
DEC 


00 25 
- 752 


59.8 
0.73 


59.3 

0.73 


58.9 
0.70 


58.9 
0.66 


59.3 
0.62 


60.2 
0.57 


61.3 
0.54 


62.4 
0.53 


63.2 

0.54 


63.6 
0.57 


63.5 

0.60 


63.0 
0.63 


62.4 
0.65 


5 


RA 
DEC 


00 40 
1004 


11.4 
0.63 


10.5 
0.62 


9.9 
0.59 


9.8 
0.55 


10.4 
0.52 


11.6 
0.50 


13.0 
0.51 


14.5 
0.54 


15.6 
0.59 


16.1 
0.64 


16.1 
0.68 


15.6 
0.71 


14.9 
0.72 


6 


RA 
DEC 


00 43 
- 320 


18.2 
0.36 


17.8 
0.37 


17.5 
0.36 


17.5 
0.34 


17.8 
0.31 


18.5 
0.27 


19.4 
0.24 


20.4 
0.22 


21.1 
0.21 


21.5 
0.22 


21.5 
0.24 


21.3 

0.26 


20.9 
0.27 


7 


RA 
DEC 


00 56 
1078 


22.5 
0.94 


21.4 
0.93 


20.7 
0.90 


20.5 
0.86 


21.0 
0.83 


22.3 

0.81 


23.8 

0.81 


25.5 
0.84 


26.7 
0.88 


27.4 
0.93 


27.5 
0.98 


27.1 
1.01 


26.2 
1.03 


8 


RA 
DEC 


01 25 

1070 


27.5 
0.40 


26.4 
0.40 


25.6 
0.37 


25.2 
0.33 


25.6 
0.30 


26.8 
0.28 


28.3 

0.28 


29.9 
0.30 


31.3 
0.34 


32.2 

0.38 


32.5 

0.43 


32.2 

0.46 


31.5 
0.48 


9 


RA 
DEC 


01 37 
- 1017 


30.4 
1.15 


29.3 
1.15 


28.5 
1.13 


28.0 
1.08 


28.0 
1.03 


28.8 
0.98 


29.9 

0.94 


31.3 
0.92 


32.6 

0.93 


33.4 

0.96 


33.5 

1.00 


33.1 
1.05 


32.2 

1.07 



10 



11 


RA 
DEC 


12 


RA 
DEC 


13 


RA 
DEC 


14 


RA 

DEC 


15 


RA 
DEC 


16 


RA 
DEC 


17 


RA 

DEC 


18 


RA 

DEC 


19 


RA 

DEC 


20 


RA 
DEC 


21 


RA 
DEC 


22 


RA 
DEC 


23 


RA 
DEC 


24 


RA 

DEC 


25 


RA 
DEC 



See Table 11b. Apparent places of Polaris, 1994 



02 06 
416 


51.8 
0.65 


51.4 
0.65 


50.9 
0.63 


50.7 
0.62 


50.8 

0.61 


51.4 
0.61 


52.2 
0.63 


53.2 

0.65 


54.2 
0.68 


54.8 
0.70 


55.2 
0.72 


55.2 

0.72 


02 58 

716 


3.6 

1.01 


3.0 
1.02 


2.3 

1.02 


1.7 
0.99 


1.5 
0.95 


1.8 
0.90 


2.5 

0.86 


3.5 
0.83 


4.6 
0.82 


5.4 
0.83 


5.9 
0.87 


5.9 
0.91 


03 01 
72 


59.7 

0.30 


59.4 
0.29 


58.9 
0.28 


58.6 
0.28 


58.5 
0.29 


58.9 
0.30 


59.6 
0.33 


60.5 
0.35 


61.4 
0.37 


62.1 
0.38 


62.5 
0.38 


62.7 
0.36 


03 23 
886 


56.5 
0.10 


55.9 
0.11 


55.2 
0.10 


54.5 
0.08 


54.4 
0.06 


54.8 
0.03 


55.7 
0.02 


57.0 
0.02 


58.4 
0.04 


59.5 
0.07 


60.3 

0.10 


60.7 
0.13 


04 35 
293 


36.9 

0.29 


36.7 

0.28 


36.2 

0.28 


35.7 
0.27 


35.4 
0.27 


35.5 
0.27 


36.0 
0.28 


36.8 

0.29 


37.8 
0.30 


38.7 

0.31 


39.4 
0.31 


39.9 

0.31 


05 14 
145 


17.2 
0.96 


17.0 
0.98 


16.5 
0.99 


16.0 
0.99 


15.6 
0.98 


15.6 
0.96 


15.9 
0.93 


16.6 
0.90 


17.4 
0.89 


18.3 

0.88 


19.0 
0.90 


19.6 
0.92 


05 16 
817 


18.0 
0.64 


17.8 
0.66 


17.2 
0.67 


16.4 
0.66 


15.9 
0.65 


15.9 
0.62 


16.4 

0.61 


17.4 
0.60 


18.6 
0.59 


19.8 
0.60 


20.9 

0.61 


21.8 
0.63 


05 24 
112 


50.9 
0.77 


50.8 
0.76 


50.4 
0.75 


49.8 
0.75 


49.4 
0.75 


49.4 
0.76 


49.7 
0.78 


50.4 
0.80 


51.3 
0.80 


52.1 
0.81 


52.9 
0.80 


53.5 
0.79 


05 25 
508 


57.5 
0.48 


57.3 
0.49 


56.9 
0.49 


56.3 

0.48 


55.9 
0.48 


55.8 
0.47 


56.2 

0.46 


57.0 
0.46 


58.0 
0.47 


59.0 
0.47 


59.9 
0.47 


60.6 
0.48 


05 35 

21 


56.8 
0.46 


56.7 
0.48 


56.3 

0.49 


55.8 

0.49 


55.4 
0.48 


55.3 
0.47 


55.6 

0.45 


56.2 
0.42 


57.0 
0.41 


57.9 

0.41 


58.7 
0.42 


59.3 

0.44 


05 40 
34 


29.6 
0.62 


29.5 

0.64 


29.1 
0.65 


28.6 
0.65 


28.2 

0.64 


28.1 

0.63 


28.4 

0.61 


29.0 
0.58 


29.8 
0.57 


30.6 
0.57 


31.4 
0.58 


32.1 
0.60 


05 54 
131 


53.2 

0.64 


53.2 
0.62 


52.8 

0.62 


52.3 
0.62 


51.8 
0.62 


51.7 
0.63 


52.0 
0.64 


52.6 
0.65 


53.4 
0.67 


54.3 
0.67 


55.1 
0.66 


55.8 
0.64 


06 23 
936 


51.9 
0.79 


51.6 
0.84 


50.8 
0.87 


49.7 
0.88 


48.7 
0.86 


48.1 
0.83 


48.0 
0.78 


48.5 
0.74 


49.4 
0.70 


50.6 
0.69 


51.8 
0.71 


52.7 
0.76 


06 37 

291 


24.5 
0.60 


24.5 
0.60 


24.2 
0.60 


23.7 

0.60 


23.2 
0.60 


23.0 
0.60 


23.2 

0.60 


23.7 

0.61 


24.5 
0.61 


25.4 

0.61 


26.3 

0.60 


27.1 
0.59 


06 44 
297 


55.3 
0.06 


55.3 
0.10 


55.0 
0.12 


54.4 
0.12 


53.9 

0.12 


53.6 
0.10 


53.7 
0.07 


54.1 
0.04 


54.8 
0.02 


55.7 
0.01 


56.5 

0.03 


57.3 
0.06 



55.0 
0.73 

5.6 

0.95 

62.7 

0.35 

60.7 
0.15 

40.1 
0.31 

19.8 
0.95 

22.2 

0.65 

53.9 

0.77 

61.0 
0.48 

59.6 
0.46 

32.4 
0.62 

56.2 
0.63 

53.1 
0.81 

27.7 
0.58 

57.8 
0.10 
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Table 10b(2). Apparent places of stars, 1994 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds 


(time of RA or arc of declination) 










26 


RA 
DEC 


06 58 
- 514 


25.8 
0.94 


25.8 
0.98 


25.4 
1.01 


24.8 
1.02 


24.2 
1.02 


23.8 

0.99 


23.8 
0.96 


24.1 
0.92 


24.8 
0.89 


25.7 
0.88 


26.6 
0.89 


27.4 
0.93 


28.0 
0.98 


27 


RA 
DEC 


07 08 
- 469 


11.2 
0.07 


11.3 
0.11 


10.9 

0.14 


10.3 
0.15 


9.7 
0.15 


9.3 

0.13 


9.3 

0.09 


9.6 
0.06 


10.3 
0.03 


11.1 
0.02 


12.1 
0.03 


12.9 
0.07 


13.5 

0.11 


28 


RA 
DEC 


07 34 
567 


15.8 
0.09 


16.1 
0.10 


15.9 
0.11 


15.3 

0.12 


14.8 
0.12 


14.4 
0.12 


14.4 
0.11 


14.8 
0.10 


15.5 

0.08 


16.4 
0.07 


17.4 
0.06 


18.4 
0.05 


19.3 
0.04 


29 


RA 
DEC 


07 39 
93 


1.6 
0.12 


1.9 
0.11 


1.7 
0.10 


1.2 
0.09 


0.7 
0.10 


0.4 
0.11 


0.4 
0.12 


0.7 
0.13 


1.3 
0.13 


2.1 
0.13 


3.0 
0.12 


3.8 

0.09 


4.5 

0.07 


30 


RA 
DEC 


07 44 
498 


59.6 
0.45 


59.9 
0.45 


59.7 
0.46 


59.2 
0.47 


58.7 
0.47 


58.3 

0.47 


58.3 
0.46 


58.6 
0.45 


59.3 

0.44 


60.1 
0.43 


61.1 
0.42 


62.1 
0.40 


62.9 

0.40 


31 


RA 
DEC 


08 09 
- 841 


23.5 

0.23 


23.8 

0.29 


23.4 
0.33 


22.7 
0.36 


21.8 
0.37 


21.1 
0.35 


20.7 

0.31 


20.8 
0.27 


21.3 
0.23 


22.2 
0.21 


23.4 
0.21 


24.5 
0.24 


25.3 

0.29 


32 


RA 
DEC 


08 22 
- 1057 


26.6 
0.60 


26.9 
0.66 


26.5 
. 0.71 


25.5 

0.74 


24.3 
0.75 


23.2 

0.74 


22.5 
0.71 


22.4 
0.66 


22.9 

0.62 


24.0 
0.59 


25.4 
0.59 


26.9 
0.61 


27.9 
0.67 


33 


RA 
DEC 


09 07 
- 771 


49.0 
0.70 


49.5 
0.76 


49.4 
0.80 


48.9 
0.84 


48.2 
0.85 


47.5 
0.84 


47.1 
0.82 


46.9 
0.78 


47.2 
0.74 


47.9 
0.71 


49.0 
0.71 


50.1 
0.73 


51.1 
0.78 


34 


RA 
DEC 


09 13 
- 1238 


12.1 
0.96 


12.8 
1.02 


12.5 
1.07 


11.3 

1.12 


9.6 

1.14 


7.8 

1.14 


6.5 

1.11 


5.8 
1.07 


6.1 

1.02 


7.3 

0.99 


9.2 
0.97 


11.3 
0.99 


13.0 
1.04 


35 


RA 
DEC 


09 27 
- 153 


19.6 
0.50 


20.1 
0.54 


20.2 
0.56 


20.0 
0.57 


19.6 
0.57 


19.2 
0.57 


18.9 
0.55 


18.9 
0.53 


19.2 
0.52 


19.7 
0.51 


20.5 
0.52 


21.4 
0.55 


22.3 

0.58 


36 


RA 
DEC 


10 08 
213 


5.0 
0.21 


5.7 

0.20 


5.9 

0.19 


5.8 

0.19 


5.5 
0.20 


5.0 
0.21 


4.8 
0.21 


4.7 
0.22 


4.8 
0.21 


5.3 

0.20 


6.0 
0.18 


6.9 

0.15 


7.9 

0.13 


37 


RA 
DEC 


11 01 
1002 


30.6 
0.81 


31.9 
0.82 


32.5 
0.84 


32.4 
0.88 


31.8 
0.91 


31.0 
0.93 


30.2 
0.92 


29.6 
0.90 


29.5 
0.86 


29.9 

0.81 


30.8 
0.77 


32.1 
0.74 


33.7 

0.72 


38 


RA 
DEC 


11 03 
1098 


23.4 

0.25 


24.9 
0.26 


25.6 
0.29 


25.5 
0.33 


24.7 
0.37 


23.7 
0.38 


22.7 
0.38 


22.0 
0.35 


21.8 
0.31 


22.2 

0.26 


23.2 

0.21 


24.7 
0.17 


26.5 
0.16 


39 


RA 
DEC 


11 48 
259 


46.4 
0.59 


47.3 
0.57 


47.9 
0.56 


48.0 
0.57 


47.9 
0.58 


47.6 
0.60 


47.2 
0.61 


46.9 
0.61 


46.8 
0.60 


46.9 
0.59 


47.4 
0.56 


48.2 
0.53 


49.2 
0.50 


40 


RA 
DEC 


11 53 
954 


32.0 
1.05 


33.4 

1.05 


34.1 
1.07 


34.3 

1.11 


34.0 
1.14 


33.3 

1.17 


32.5 

1.17 


31.8 
1.16 


31.5 
1.12 


31.5 
1.08 


32.1 
1.03 


33.2 

0.98 


34.7 
0.96 


41 


RA 
DEC 


12 15 

- 311 


31.0 
0.27 


32.0 
0.30 


32.6 

0.33 


32.9 

0.36 


32.8 

0.37 


32.6 

0.37 


32.2 

0.36 


31.9 
0.35 


31.7 

0.33 


31.7 
0.32 


32.1 
0.32 


32.9 

0.33 


33.9 

0.36 


42 


RA 
DEC 


12 26 

- 1121 


17.5 
0.11 


19.2 

0.15 


20.3 
0.19 


20.8 
0.24 


20.6 
0.29 


20.0 
0.32 


19.0 
0.33 


17.9 
0.31 


17.1 
0.28 


17.0 
0.24 


17.6 
0.20 


19.0 
0.19 


20.9 
0.20 


43 


RA 
DEC 


12 30 
- 1014 


51.4 
0.70 


52.9 
0.73 


53.9 
0.78 


54.3 
0.82 


54.3 
0.86 


53.8 

0.89 


53.0 
0.90 


52.2 
0.89 


51.5 
0.86 


51.4 
0.82 


51.9 
0.79 


53.2 
0.77 


54.8 
0.79 


44 


RA 
DEC 


12 47 
- 1060 


23.6 

0.49 


25.2 
0.52 


26.3 
0.57 


26.9 
0.62 


26.9 
0.66 


26.4 
0.69 


25.6 
0.70 


24.7 
0.69 


23.9 

0.66 


23.7 
0.63 


24.2 
0.59 


25.4 
0.57 


27.1 
0.58 


45 


RA 
DEC 


12 53 
995 


46.2 
0.30 


47.6 
0.30 


48.7 
0.31 


49.2 
0.35 


49.1 
0.39 


48.5 
0.42 


47.6 
0.44 


46.8 
0.43 


46.1 
0.40 


45.8 
0.36 


46.1 
0.30 


46.9 
0.25 


48.3 
0.22 


46 


RA 
DEC 


13 23 
976 


40.9 
0.90 


42.4 
0.88 


43.5 
0.89 


44.1 
0.93 


44.1 
0.97 


43.7 

1.01 


42.9 
1.03 


42.0 
1.03 


41.2 
1.00 


40.8 
0.96 


40.9 
0.91 


41.6 
0.86 


42.9 
0.82 


47 


RA 

DEC 


13 24 
- 197 


53.4 
0.88 


54.4 
0.91 


55.1 
0.93 


55.6 
0.95 


55.8 
0.95 


55.7 
0.95 


55.4 

0.94 


55.0 
0.93 


54.7 
0.92 


54.5 
0.92 


54.7 
0.92 


55.3 

0.93 


56.3 

0.96 


48 


RA 
DEC 


13 47 
877 


18.1 
0.12 


19.4 
0.10 


20.4 
0.10 


21.1 
0.13 


21.2 
0.17 


20.9 
0.21 


20.3 
0.23 


19.6 
0.23 


18.8 
0.22 


18.4 
0.19 


18.4 
0.14 


18.9 
0.08 


20.1 
0.04 


49 


RA 
DEC 


14 03 
- 1072 


24.6 
0.72 


26.3 

0.74 


27.8 
0.77 


28.9 
0.81 


29.4 
0.85 


29.3 

0.89 


28.7 

0.91 


27.8 
0.92 


26.8 
0.90 


26.2 

0.87 


26.3 

0.83 


27.2 
0.80 


28.8 

0.80 


50 


RA 
DEC 


14 06 
- 646 


20.4 
0.02 


21.5 
0.04 


22.5 
0.07 


23.2 

0.10 


23.6 

0.13 


23.6 

0.15 


23.3 
0.16 


22.9 
0.15 


22.3 

0.14 


22.0 
0.12 


22.0 
0.09 


22.7 
0.08 


23.7 

0.09 
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Table 10b(2). Apparent places of stars, 1994 (mils of declination) - continued 





Right 








ZERO HOURS UNIVERSAL TIME (GMT] 


f OF FIRST DAY 


OF MONTH 






Star 


Ascen- 
sion <Kr Min) 
Dec I i - 
nation (Hits) 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds 


(time of RA or 


* arc of declination) 










51 


RA 
DEC 


14 15 
341 


23.4 
0.52 


24.4 
0.49 


25.2 
0.48 


25.9 

0.49 


26.1 
0.51 


26.1 
0.54 


25.9 

0.56 


25.5 
0.57 


25.0 
0.57 


24.7 
0.55 


24.6 
0.52 


25.1 
0.49 


25.9 

0.44 


52 


RA 
DEC 


14 39 
- 1081 


11.8 
0.02 


13.5 
0.03 


15.0 
0.05 


16.3 
0.09 


16.9 
0.13 


17.0 
0.17 


16.5 
0.19 


15.5 
0.20 


14.5 
0.19 


13.7 
0.16 


13.5 
0.12 


14.2 
0.09 


15.8 
0.08 


53 


RA 
DEC 


14 50 
- 284 


33.1 

0.74 


34.1 
0.76 


34.9 
0.78 


35.7 

0.80 


36.1 
0.80 


36.3 

0.80 


36.2 

0.80 


35.9 

0.80 


35.4 
0.79 


35.0 
0.78 


35.0 
0.78 


35.3 

0.78 


36.2 
0.80 


54 


RA 
DEC 


14 50 
1318 


39.4 
0.67 


41.9 
0.64 


44.3 
0.64 


46.2 
0.68 


46.9 
0.72 


46.3 
0.77 


44.7 
0.80 


42.4 
0.81 


40.1 
0.80 


38.1 
0.77 


37.1 
0.71 


37.3 

0.66 


38.9 
0.61 


55 


RA 
DEC 


15 34 
475 


25.6 

0.24 


26.6 

0.21 


27.5 

0.20 


28.3 

0.20 


28.8 
0.23 


29.1 
0.27 


28.9 

0.30 


28.5 
0.32 


28.0 
0.32 


27.4 
0.31 


27.1 
0.28 


27.3 

0.24 


27.9 
0.20 


56 


RA 
DEC 


15 59 
- 401 


58.7 

0.84 


59.7 

0.86 


60.6 
0.87 


61.5 
0.88 


62.2 

0.89 


62.6 

0.90 


62.7 

0.90 


62.4 
0.89 


61.9 
0.89 


61.4 
0.88 


61.1 
0.87 


61.3 
0.87 


62.0 
0.88 


57 


RA 
DEC 


16 29 

- 469 


2.2 

0.64 


3.2 

0.65 


4.1 
0.66 


5.1 
0.67 


5.9 

0.68 


6.4 
0.69 


6.5 

0.69 


6.3 

0.69 


5.9 

0.69 


5.3 

0.68 


4.9 
0.67 


5.0 
0,67 


5.7 
0.67 


58 


RA 
DEC 


16 48 
- 1226 


0.4 
0.92 


2.3 

0.90 


4.5 
0.89 


6.8 
0.91 


8.7 
0.94 


9.9 

0.97 


10.1 
1.01 


9.5 
1.04 


8.1 
1.05 


6.5 

1.04 


5.4 
1.01 


5.3 

0.97 


6.4 
0.94 


59 


RA 
DEC 


17 10 
- 279 


1.8 
0.41 


2.6 

0.42 


3.4 
0.43 


4.4 
0.43 


5.2 

0.43 


5.8 

0.43 


6.0 
0.42 


5.9 

0.41 


5.5 
0.41 


5.0 
0.41 


4.5 
0.41 


4.5 
0.41 


5.0 
0.42 


60 


RA 
DEC 


17 33 
- 659 


11.7 
0.52 


12.6 
0.52 


13.6 
0.51 


14.7 
0.52 


15.7 
0.52 


16.5 
0.53 


16.9 
0.54 


16.8 
0.56 


16.4 
0.56 


15.7 
0.56 


15.1 
0.55 


15.0 
0.54 


15.5 
0.52 


61 


RA 
DEC 


17 34 
223 


38.9 

0.37 


39.5 

0.34 


40.3 
0.32 


41.2 
0.32 


42.0 
0.34 


42.6 
0.36 


42.8 
0.39 


42.7 
0.42 


42.3 
0.44 


41.8 
0.44 


41.3 
0.42 


41.1 
0.40 


41.4 
0.37 


62 


RA 
DEC 


17 56 
915 


26.2 

0.37 


26.9 
0.32 


27.9 
0.30 


29.1 
0.29 


30.2 
0.32 


31.0 
0.36 


31.2 
0.41 


30.9 
0.46 


30.0 
0.49 


29.0 
0.49 


28.0 
0.47 


27.5 

0.44 


27.5 
0.38 


63 


RA 
DEC 


18 23 

- 611 


46.0 
0.32 


46.7 
0.30 


47.6 
0.30 


48.7 
0.29 


49.7 
0.29 


50.6 
0.29 


51.1 
0.30 


51.2 
0.31 


50.9 
0.32 


50.3 
0.32 


49.7 
0.32 


49.4 
0.31 


49.7 
0.29 


64 


RA 
DEC 


18 36 
689 


43.0 
0.41 


43.5 
0.36 


44.3 
0.33 


45.3 
0.32 


46.3 
0.34 


47.1 
0.38 


47.5 
0.43 


47.4 
0.48 


46.9 
0.51 


46.2 
0.52 


45.4 
0.51 


44.9 
0.48 


44.9 
0.44 


65 


RA 
DEC 


18 54 
- 467 


53.2 

0.61 


53.8 

0.61 


54.5 
0.60 


55.5 
0.60 


56.5 
0.59 


57.4 
0.58 


57.9 
0.58 


58.1 
0.58 


57.9 
0.59 


57.4 
0.59 


56.8 

0.59 


56.5 
0.59 


56.6 
0.58 


66 


RA 
DEC 


19 50 
157 


29.0 
0.41 


29.3 

0.38 


29.8 

0.37 


30.6 
0.36 


31.5 
0.38 


32.4 
0.41 


33.0 
0.44 


33.3 

0.47 


33.2 

0.49 


32.8 

0.50 


32.2 

0.50 


31.8 
0.48 


31.8 
0.46 


67 


RA 
DEC 


20 25 
- 1008 


9.5 
0.98 


9.8 
0.94 


10.5 
0.91 


11.8 
0.87 


13.3 

0.85 


14.8 
0.85 


16.0 
0.86 


16.6 
0.88 


16.6 
0.91 


15.9 
0.94 


14.9 
0.95 


14.0 
0.94 


13.7 
0.91 


68 


RA 
DEC 


20 41 
804 


12.8 
0.67 


12.8 
0.63 


13.2 
0.59 


14.0 
0.56 


15.1 
0.57 


16.3 
0.60 


17.1 
0.64 


17.5 
0.69 


17.4 
0.74 


16.8 
0.77 


16.0 
0.78 


15.3 
0.77 


14.8 
0.74 


69 


RA 
DEC 


21 40 
- 1376 


46.0 
0.34 


45.2 
0.29 


45.9 
0.24 


47.9 
0.19 


50.8 
0.16 


54.3 
0.14 


57.3 
0.15 


59.4 
0.18 


59.9 

0.22 


58.8 
0.26 


56.3 
0.29 


53.5 

0.29 


51.4 
0.26 


70 


RA 
DEC 


21 43 
175 


53.5 

0.11 


53.4 
0.09 


53.6 

0.07 


54.2 
0.07 


55.0 
0.08 


55.9 
0.11 


56.7 
0.14 


57.3 

0.17 


57.6 
0.20 


57.4 
0.21 


57.0 
0.21 


56.5 

0.20 


56.2 

0.19 


71 


RA 
DEC 


22 07 
- 835 


51.1 
0.41 


50.9 
0.38 


51.1 
0.35 


51.7 
0.31 


52.7 
0.27 


53.9 
0.25 


55.1 
0.24 


56.0 
0.24 


56.4 
0.27 


56.3 

0.30 


55.6 
0.32 


54.9 
0.33 


54.4 
= 32 


72 


RA 
DEC 


22 57 
- 527 


19.4 
0.20 


19.1 
0.19 


19.2 
0.17 


19.5 
0.14 


20.2 
0.11 


21.2 
0.08 


22.2 

0.05 


23.0 
0.04 


23.6 
0.05 


23.6 

0.07 


23.3 

0.09 


22.8 

0.11 


22.4 

0.11 


73 


RA 
DEC 


23 04 
269 


28.2 
0.79 


27.9 
0.77 


27.9 
0.76 


28.2 

0.75 


28.8 
0.75 


29.7 
0.77 


30.6 
0.80 


31.4 
0.84 


31.9 
0.87 


32.0 

0.89 


31.7 
0.90 


31.3 

0.90 


31.0 
0.89 
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Table 10b(3). Apparent places of stars, 1995 (mils of declination) 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






; 


Seconds 


(time of RA or arc of declination) 










i 


RA 
DEC 


00 08 
516 


8.5 
0.74 


8.1 
0.72 


7.9 

0.70 


7.9 
0.68 


8.4 
0.67 


9.3 

0.67 


10.3 
0.70 


11.3 
0.73 


11.9 
0.77 


12.2 
0.80 


12.1 
0.82 


11.8 
0.83 


11.4 
0.82 


2 


RA 
DEC 


00 08 
1051 


55.8 
0.17 


54.9 
0.15 


54.3 
0.12 


54.3 

0.07 


55.0 
0.04 


56.4 
0.03 


58.0 
0.05 


59.4 

0.08 


60.3 
0.13 


60.7 
0.18 


60.5 
0.22 


59.8 
0.25 


58.9 
0.25 


3 


RA 
DEC 


00 25 
- 1373 


27.6 
0.99 


25.1 
0.97 


23.6 
0.93 


23.2 
0.87 


24.1 
0.82 


26.4 
0.77 


29.4 
0.75 


32.5 
0.75 


34.9 
0.78 


35.7 
0.82 


34.9 
0.87 


32.8 
0.90 


30.0 
0.90 


4 


RA 
DEC 


00 26 
- 752 


2.4 
0.65 


1.9 
0.64 


1.5 
0.61 


1.5 
0.57 


1.9 
0.53 


2.7 
0.49 


3.8 
0.45 


5.0 
0.44 


5.8 
0.45 


6.1 
0.48 


6.0 
0.51 


5.6 
0.54 


5.0 
0.56 


5 


RA 
DEC 


00 40 
1004 


14.9 
0.72 


14.0 
0.71 


13.4 
0.68 


13.2 
0.64 


13.8 
0.61 


14.9 
0.59 


16.4 
0.60 


17.8 

0.63 


18.9 

0.68 


19.4 
0.72 


19.4 
0.77 


18.9 
0.80 


18.1 
0.80 


6 


RA 
DEC 


00 43 
- 320 


20.9 
0.27 


20.5 
0.28 


20.3 
0.27 


20.2 
0.25 


20.5 
0.22 


21.2 

0.19 


22.2 
0.15 


23.1 
0.13 


23.8 

0.12 


24.2 

0.13 


24.2 
0.15 


24.0 
0.17 


23.6 

0.18 


7 


RA 
DEC 


00 56 

1078 


26.2 
1.03 


25.1 
1.02 


24.4 
0.99 


24.1 
0.95 


24.6 
0.91 


25.9 
0.90 


27.4 
0.90 


29.0 
0.93 


30.3 
0.97 


31.0 
1.02 


31.1 
1.07 


30.6 
1.10 


29.7 

1.11 


S 


RA 

DEC 


01 25 
1070 


31.5 
0.48 


30.4 
0.48 


29.6 

0.45 


29.1 
0.41 


29.5 
0.38 


30.6 
0.36 


32.1 
0.36 


33.8 

0.38 


35.1 
0.41 


36.0 

0.46 


36.3 

0.51 


36.0 
0.54 


35.2 
0.56 


9 


RA 
DEC 


01 37 
- 1017 


32.2 
1,07 


31.2 
1,07 


30.4 
1,05 


29.8 
1.00 


29.8 
0.96 


30.6 
0.90 


31.8 
0.86 


33.2 

0.85 


34.4 
0.85 


35.2 
Q.89 


35.4 
0.93 


34.9 
0.97 


34.1 
1.00 



10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 



See Table 11c. Apparent places of Polaris, 1995 



RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 
DEC 

RA 

DEC 

RA 

DEC 

RA 
DEC 

RA 
DEC 

RA 

DEC 

RA 

DEC 

RA 
DEC 

RA 
DEC 

RA 

DEC 

RA 

DEC 

RA 
DEC 



02 06 
416 

02 58 

- 716 

03 02 
72 

03 23 
886 

04 35 
293 

05 14 

- 145 

05 16 
817 

05 24 
112 

05 25 

508 

05 35 

- 21 

05 40 

- 34 

05 54 
131 

06 23 

- 936 

06 37 

291 

06 44 

- 297 



55.0 
0.73 

5.6 
0.95 

2.7 
0.35 

60.7 
0.15 

40.1 
0.31 

19.8 
0.95 

22.2 
0.65 

53.9 

0.77 

61.0 
0.48 

59.6 
0.46 

32.4 
0.62 

56.2 
0.63 

53.1 
0.81 

27.7 
0.58 

57.8 
0.10 



54.6 
0.72 

5.0 

0.97 

2.3 

0.34 

60.1 
0.16 

39.9 
0.30 

19.7 
0.97 

22.0 
0.67 

53.8 
0.76 

60.9 
0.49 

59.6 

0.48 

32.4 
0.64 

56.2 
0.61 

52.8 
0.86 

27.8 
0.57 

57.8 
0.13 



54.1 
0.71 

4.3 

0.96 

1.9 
0.34 

59.3 
0.15 

39.5 

0.30 

19.2 
0.98 

21.4 
0.67 

53.4 
0.76 

60.4 
0.49 

59.2 
0.49 

32.0 
0.65 

55.8 

0.61 

52.1 
0.89 

27.5 
0.57 

57.5 
0.15 



53.8 
0.69 

3.7 

0.94 

1.5 

0.33 

58.6 

0.13 

38.9 
0.29 

18.6 
0.98 

20.5 
0.67 

52.8 

0.75 

59.8 
0.49 

58.6 
0.49 

31.4 
0.65 

55.2 

0.61 

50.9 
0.90 

26.9 
0.57 

56.9 
0.16 



53.9 
0.68 

3.5 

0.90 

1.4 
0.34 

58.4 
0.10 

38.6 
0.29 

18.2 
0.97 

20.0 
0.65 

52.4 

0.76 

59.3 
0.48 

58.2 
0.48 

30.9 
0.65 

54.8 
0.61 

49.9 
0.88 

26.4 
0.58 

56.3 
0.15 



54.5 
0.68 

3.8 
0.85 

1.7 
0.36 

58.8 
0.08 

38.7 
0.29 

18.2 
0.95 

20.0 
0.63 

52.3 
0.77 

59.3 
0.47 

58.1 
0.47 

30.8 
0.63 

54.7 
0.62 

49.3 
0.85 

26.2 
0.58 

56.0 
0.13 



55.4 
0.70 

4.5 
0.80 

2.4 
0.38 

59.8 

0.07 

39.2 

0.30 

18.5 
0.92 

20.5 
0.61 

52.7 
0.78 

59.7 
0.47 

58.4 
0.45 

31.1 
0.61 

55.0 
0.63 

49.2 
0.80 

26.4 
0.58 

56.1 
0.10 



56.4 
0.72 

5.5 
0.78 

3.3 

0.40 

61.1 
0.07 

40.0 
0.32 

19.2 
0.90 

21.4 
0.60 

53.3 

0.80 

60.5 
0.47 

59.0 
0.42 

31.7 
0.59 

55.5 
0.65 

49.7 
0.76 

26.9 
0.59 

56.5 
0.07 



57.3 

0.75 

6.6 
0.77 

4.2 

0.42 

62.4 
0.09 

40.9 
0.33 

20.0 
0.88 

22.6 
0.60 

54.2 
0.81 

61.4 

0.47 

59.8 

0.41 

32.5 

0.57 

56.3 

0.66 

50.7 
0.72 

27.6 
0.59 

57.2 
0.05 



57.9 
0.77 

7.4 
0.78 

4.9 

0.43 

63.5 

0.11 

41.8 
0.34 

20.9 
0.87 

23.9 
0.60 

55.0 
0.81 

62.4 
0.47 

60.6 
0.41 

33.4 
0.57 

57.2 
0.66 

51.8 
0.71 

28.5 
0.59 

58.0 
0.04 



58.3 
0.79 

7.9 

0.81 

5.4 
0.43 

64.4 
0.15 

42.6 
0.34 

21.6 
0.89 

25.0 
0.61 

55.9 
0.80 

63.4 
0.48 

61.5 
0.42 

34.2 
0.58 

58.1 
0.65 

53.1 
0.73 

29.4 
0.58 

58.9 
0.06 



58.3 
0.80 

7.9 
0.85 

5.6 

0.42 

64.7 
0.18 

43.1 
0.33 

22.2 

0.91 

25.8 
0.63 

56.5 

0.80 

64.0 
0.48 

62.1 
0.44 

34.8 
0.60 

58.7 
0.64 

54.0 
0.77 

30.2 
0.57 

59.7 
0.09 



58.1 
0.80 

7.6 

0.89 

5.5 
0.40 

64.6 
0.20 

43.2 
0.33 

22.4 
0.94 

26.2 

0.65 

56.8 
0.78 

64.4 
0.49 

62.4 
0.46 

35.1 
0.62 

59.1 

0.62 

54.3 
0.82 

30.8 
0.56 

60.2 
0.13 
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Table 10b(3). Apparent places of stars, 1995 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






Seconds 


(time of RA or arc of declination) 










26 


RA 
DEC 


06 58 
- 514 


28-0 
0.98 


28.0 
1.02 


27.6 
1.05 


27.0 
1.06 


26.3 

1.05 


26.0 
1.03 


25.9 
0.99 


26.3 
0.95 


26.9 
0.92 


27.8 

0.91 


28.8 
0.93 


29.6 
0.96 


30.1 
1.01 


27 


RA 
DEC 


07 08 
- 469 


13.5 

0.11 


13.6 
0.15 


13.2 
0.18 


12.6 
0.19 


12.0 
0.19 


11.6 
0.16 


11.6 
0.13 


11.9 
0.09 


12.5 
0.06 


13.3 
0.05 


14.3 
0.07 


15.1 
0.10 


15.7 
0.15 


28 


RA 
DEC 


07 34 
567 


19.3 
0.04 


19.6 
0.05 


19.4 
0.06 


18.8 
0.07 


18.2 
0.08 


17.8 
0.07 


17.9 
0.06 


18.2 
0.05 


18.9 
0.04 


19.8 
0.02 


20.9 
0.01 


21.9 
0.00 


22.7 
0.00 


29 


RA 
DEC 


07 39 
93 


4.5 
0.07 


4.8 
0.05 


4.6 
0.04 


4.1 
0.04 


3.6 

0.04 


3.3 

0.05 


3.3 

0.06 


3.6 

0.07 


4.1 
0.08 


4.9 
0.08 


5.8 
0.06 


6.7 

0.04 


7.3 

0.02 


30 


RA 
DEC 


07 45 
498 


2.9 
0.40 


3.3 

0.40 


3.1 
0.41 


2.5 
0.42 


2.0 
0.42 


1.6 
0.42 


1.6 
0.41 


1.9 
0.41 


2.5 
0.40 


3.4 
0.39 


4.4 
0.37 


5.4 
0.36 


6.2 
0.35 


31 


RA 
DEC 


08 09 
- 841 


25.3 
0.29 


25.6 
0.35 


25.3 
0.39 


24.5 
0.42 


23.6 

0.42 


22.9 

0.41 


22.5 
0.37 


22.5 
0.33 


23.1 
0.29 


23.9 

0.26 


25.1 
0.27 


26.2 

0.30 


27.1 
0.35 


32 


RA 
DEC 


08 22 
- 1057 


27.9 
0.67 


28.2 
0.73 


27.8 
0.77 


26.7 
0.81 


25.5 
0.82 


24.4 
0.80 


23.8 
0.77 


23.6 

0.72 


24.1 
0.68 


25.2 
0.65 


26.7 
0.65 


28.1 
0.67 


29.1 
0.73 


33 


RA 
DEC 


09 07 
- 771 


51.1 
0.78 


51.6 
0.83 


51.6 
0.88 


51.0 
0.91 


50.3 
0.92 


49.7 
0.92 


49.2 
0.89 


49.1 
0.85 


49.3 
0.81 


50.0 
0.79 


51.0 
0.78 


52.2 
0.80 


53.2 

0.85 


34 


RA 
DEC 


09 13 
- 1239 


13.0 
0.04 


13.7 
0.09 


13.4 
0.15 


12.2 
0.19 


10.5 
0.21 


8.7 
0.21 


7.4 
0.19 


6.7 

0.15 


6.9 
0.10 


8.1 
0.06 


10.0 
0.05 


12.1 
0.06 


13.8 
0.11 


35 


RA 
DEC 


09 27 
- 153 


22.3 
0.58 


22.9 
0.61 


23.0 
0.63 


22.7 
0.65 


22.3 

0.65 


21.9 
0.64 


21.6 
0.62 


21.6 
0.61 


21.8 
0.59 


22.4 
0.59 


23.2 

0.60 


24.1 
0.62 


25.0 
0.65 


36 


RA 
DEC 


10 08 
213 


7.9 
0.13 


8.6 
0.11 


8.9 
0.10 


8.7 

0.11 


8.3 

0.12 


7.9 

0.12 


7.7 
0.13 


7.6 

0.14 


7.7 

0.13 


8.1 
0.12 


8.9 
0.10 


9.8 
0.07 


10.7 
0.04 


37 


RA 
DEC 


11 01 
1002 


33.7 

0.72 


35.0 
0.73 


35.6 

0.76 


35.5 

0.79 


34.9 
0.82 


34.0 
0.84 


33.3 

0.83 


32.7 
0.81 


32.6 

0.78 


32.9 

0.73 


33.9 

0.68 


35.2 
0.65 


36.7 
0.63 


38 


RA 
DEC 


11 03 
1098 


26.5 
0.16 


28.0 
0.17 


28.7 
0.20 


28.6 
0.24 


27.8 
0.27 


26.8 
0.29 


25.8 
0.28 


25.1 
0.26 


24.9 
0.21 


25.3 
0.17 


26.3 

0.12 


27.8 
0.08 


29.6 
0.07 


39 


RA 
DEC 


11 48 
259 


49.2 
0.50 


50.1 
0.48 


50.7 
0.47 


50.8 
0.48 


50.7 
0.49 


50.3 
0.51 


50.0 
0.52 


49.7 
0.52 


49.5 
0.52 


49.6 
0.50 


50.1 
0.47 


50.9 
0.44 


51.9 
0.41 


40 


RA 

DEC 


11 53 
954 


34.7 
0.96 


36.0 
0.96 


36.8 
0.98 


37.0 
1.02 


36.6 

1.05 


35.9 

1.08 


35.2 

1.08 


34.5 
1.07 


34.1 
1.03 


34.2 
0.99 


34.8 
0.94 


35.9 

0.89 


37.3 
0.87 


41 


RA 
DEC 


12 15 
- 311 


33.9 

0.36 


34.9 
0.40 


35.5 

0.42 


35.7 
0.45 


35.7 

0.46 


35.5 

0.46 


35.1 
0.45 


34.8 
0.44 


34.5 
0.42 


34.5 
0.41 


35.0 
0.41 


35.7 
0.42 


36.7 

0.45 


42 


RA 

DEC 


12 26 

- 1121 


20.9 
0.20 


22.7 
0.23 


23.7 

0.28 


24.2 
0.33 


24.0 
0.38 


23.3 

0.41 


22.4 

0.42 


21.3 
0.40 


20.4 
0.37 


20.3 
0.33 


20.9 
0.29 


22.3 

0.28 


24.2 
0.29 


43 


RA 
DEC 


12 30 
- 1014 


54.8 
0.79 


56.3 
0.82 


57.2 
0.86 


57.6 
0.91 


57.6 
0.95 


57.1 
0.98 


56.3 

0.99 


55.4 
0.98 


54.8 
0.95 


54.6 
0.91 


55.2 
0.87 


56.4 
0.86 


58.0 
0.87 


44 


RA 
DEC 


12 47 
- 1060 


27.1 
0.58 


28.7 
0.61 


29.8 
0.65 


30.4 
0.70 


30.4 
0.75 


29.9 
0.78 


29.1 

0.79 


28.1 
0.78 


27.3 
0.75 


27.1 
0.71 


27.6 
0.68 


28.8 
0.66 


30.5 
0.67 


45 


RA 
DEC 


12 53 
995 


48.3 
0.22 


49.9 
0.21 


50.9 
0.22 


51.4 
0.26 


51.2 
0.30 


50.7 
0.34 


49.9 
0.35 


49.0 
0.34 


48.3 

0.32 


48.0 
0.27 


48.3 
0.22 


49.2 
0.17 


50.5 
0.14 


46 


RA 

DEC 


13 23 
976 


42.9 
0.82 


44.4 
0.80 


45.5 
0.81 


46.1 
0.85 


46.1 
0.89 


45.7 
0.93 


44.9 
0.95 


44.1 
0.95 


43.3 
0.92 


42.8 
0.88 


42.9 
0.83 


43.7 
0.78 


44.9 
0.74 


47 


RA 
DEC 


13 24 
- 197 


56.3 

0.96 


57.3 
0.99 


58.0 
1.01 


58.5 
1.02 


58.7 

1.03 


58.6 

1.03 


58.4 
1.02 


58.0 
1.01 


57.6 
1.00 


57.4 
1.00 


57.6 

1.00 


58.2 

1.01 


59.2 

1.04 


48 


RA 

DEC 


13 47 
876 


20.1 
1.04 


21.4 
1.02 


22.4 
1.02 


23.1 
1.05 


23.2 

1.10 


22.9 

1.13 


22.4 
1.16 


21.6 
1.16 


20.8 
1.15 


20.4 
1.11 


20.4 
1.06 


21.0 
1.01 


22.0 
0.96 


49 


RA 
DEC 


14 03 
- 1072 


28.8 

0.80 


30.6 
0.81 


32.0 
0.84 


33.0 
0.88 


33.5 

0.93 


33.4 

0.96 


32.9 

0.99 


31.9 
0.99 


30.9 
0.97 


30.3 
0.94 


30.3 
0.90 


31.2 
0.87 


32.8 
0.87 


50 


RA 

DEC 


14 06 
- 646 


23.7 
0.09 


24.9 
0.12 


25.9 
0.15 


26.5 
0.18 


26.9 
0.20 


26.9 
0.22 


26.7 

0.23 


26.2 
0.23 


25.6 
0.21 


25.3 
0.19 


25.4 
0.17 


25.9 

0.16 


27.0 
0.17 
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Table 10b(3). Apparent places of stars, 1995 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds 


(time of RA or arc of declination) 










51 


RA 
DEC 


14 15 

341 


25.9 

0.44 


26.9 

0.41 


27.7 

0.40 


28.3 

0.41 


28.6 
0.43 


28.6 
0.46 


28.3 

0.48 


27.9 

0.49 


27.4 
0.49 


27.1 
0.47 


27.1 
0.44 


27.5 
0.40 


28.3 

0.36 


52 


RA 
DEC 


14 39 
■ 1081 


15.8 
0.08 


17.6 
0.09 


19.0 

0.11 


20.2 
0.15 


20.8 
0.19 


20.9 
0.22 


20.4 
0.25 


19.4 
0.26 


18.3 
0.24 


17.5 
0.21 


17.4 
0.18 


18.1 
0.15 


19.5 

0.14 


53 


RA 
DEC 


14 50 
- 284 


36.2 

0.80 


37.2 

0.82 


38.1 
0.84 


38.8 
0.85 


39.2 

0.86 


39.4 

0.86 


39.3 

0.86 


38.9 

0.85 


38.4 

0.84 


38.1 
0.84 


38.0 
0.83 


38.4 
0.84 


39.2 

0.86 


54 


RA 
DEC 


14 50 
1318 


38.9 

0.61 


41.4 
0.58 


43.7 
0.58 


45.7 
0.62 


46.4 
0.66 


45.8 
0.71 


44.2 
0.74 


42.0 
0.75 


39.6 

0.74 


37.7 
0.71 


36.6 

0.65 


36.9 

0.60 


38.5 
0.55 


55 


RA 
DEC 


15 34 
475 


27.9 

0.20 


28.9 
0.17 


29.8 

0.15 


30.6 

0.16 


31.1 
0.19 


31.3 

0.22 


31.2 
0.25 


30.8 
0.27 


30.2 
0.28 


29.7 
0.26 


29.4 
0.23 


29.6 

0.20 


30.2 
0.16 


56 


RA 
DEC 


16 00 
- 401 


2.0 
0.88 


3.0 
0.89 


3.9 

0.91 


4.8 
0.92 


5.4 
0.93 


5.9 
0.93 


5.9 

0.93 


5.7 
0.93 


5.2 

0.93 


4.7 
0.92 


4.4 
0.91 


4.6 
0.91 


5.2 

0.92 


57 


RA 
DEC 


16 29 
- 469 


5.7 
0.67 


6.6 

0.68 


7.6 
0.69 


8.5 

0.70 


9.3 

0.70 


9.8 

0.71 


9.9 
0.72 


9.7 
0.72 


9.2 

0.71 


8.7 

0.71 


8.3 

0.70 


8.4 
0.69 


9.0 
0.69 


58 


RA 
DEC 


16 48 
- 1226 


6.4 
0.94 


8.4 
0.91 


10.5 
0.91 


12.8 
0.93 


14.6 
0.95 


15.8 
0.99 


16.1 
1.03 


15.4 
1.06 


14.0 
1.07 


12.5 
1.06 


11.3 
1.03 


11.2 
0.99 


12.2 
0.96 


59 


RA 
DEC 


17 10 
- 279 


5.0 
0.42 


5.8 
0.43 


6.6 

0.44 


7.5 

0.44 


8.3 

0.44 


8.9 

0.43 


9.2 

0.43 


9.1 
0.42 


8.6 

0.42 


8.1 
0.42 


7.7 
0.42 


7.7 
0.42 


8.1 
0.43 


60 


RA 
DEC 


17 33 
- 659 


15.5 
0.52 


16.4 
0.51 


17.4 
0.51 


18.5 
0.52 


19.4 
0.52 


20.2 
0.53 


20.6 
0.54 


20.6 
0.56 


20.1 
0.56 


19.4 
0.56 


18.9 
0.55 


18.7 
0.54 


19.2 
0.52 


61 


RA 
DEC 


17 34 
223 


41.4 
0.37 


42.1 

0.34 


42.9 
0.32 


43.8 

0.32 


44.5 
0.34 


45.1 
0.36 


45.4 
0.39 


45/3 
0.42 


44.8 
0.43 


44.3 
0.44 


43.8 
0.42 


43.6 

0.40 


43.9 
0.37 


62 


RA 
DEC 


17 56 

915 


27.5 
0.38 


28.2 

0.33 


29.2 
0.31 


30.4 
0.30 


31.5 
0.33 


32.2 

0.37 


32.5 

0.42 


32.1 

0.47 


31.3 
0.50 


30.3 
0.50 


29.3 

0.48 


28.7 

0.44 


28.8 
0.39 


63 


RA 
DEC 


18 23 

- 611 


49.7 
0.29 


50.4 
0.28 


51.2 
0.28 


52.3 

0.27 


53.3 

0.27 


54.2 
0.27 


54.8 
0.28 


54.8 
0.29 


54.5 
0.30 


53.9 

0.30 


53.3 

0.30 


53.0 
0.29 


53.2 

0.28 


64 


RA 
DEC 


18 36 
689 


44.9 
0.44 


45.4 
0.39 


46.2 
0.36 


47.2 
0.35 


48.2 
0.37 


49.0 
0.41 


49.4 
0.46 


49.3 
0.50 


48.8 
0.53 


48.1 
0.55 


47.3 
0.53 


46.8 

0.50 


46.8 
0.46 


65 


RA 
DEC 


18 54 
- 467 


56.6 
0.58 


57.2 
0.58 


57.9 
0.57 


58.9 
0.57 


59.8 
0.56 


60.7 
0.55 


61.3 

0.55 


61.5 
0.55 


61.3 
0.56 


60.7 
0.56 


60.2 
0.56 


59.8 

0.56 


60.0 
0.56 


66 


RA 
DEC 


19 50 
157 


31.8 

0.46 


32.1 

0.44 


32.6 

0.42 


33.3 

0.42 


34.2 
0.43 


35.1 
0.46 


35.7 
0.49 


36.0 
0.52 


35.8 

0.54 


35.4 
0.55 


34.9 

0.55 


34.5 
0.54 


34.4 
0.51 


67 


RA 
DEC 


20 25 
- 1008 


13.7 
0.91 


14.0 
0.88 


14.8 
0.84 


16.0 
0.81 


17.4 
0.80 


19.0 
0.79 


20.2 
0.80 


20.8 
0.82 


20.8 
0.85 


20.1 
0.88 


19.1 
0.89 


18.2 
0.88 


17.8 
0.85 


68 


RA 
DEC 


20 41 
804 


14.8 
0.74 


14.8 
0.70 


15.2 
0.66 


16.0 
0.63 


17.1 
0.63 


18.2 
0.66 


19.1 
0.71 


19.5 
0.76 


19.3 
0.80 


18.8 
0.83 


18.0 
0.85 


17.2 
0.83 


16.7 
0.80 


69 


RA 
DEC 


21 40 
- 1376 


51.4 
0.26 


50.7 
0.21 


51.3 
0.16 


53.3 

0.11 


56.2 
0.08 


59.6 
0.06 


62.7 
0.07 


64.8 
0.10 


65.3 

0.14 


64.2 
0.18 


61.7 
0.21 


59.0 
0.21 


56.8 
0.18 


70 


RA 
DEC 


21 43 
175 


56.2 
0.19 


56.2 
0.17 


56.4 
0.16 


56.9 
0.15 


57.7 
0.16 


58.6 
0.19 


59.5 
0.22 


60.0 
0.25 


60.2 
0.27 


60.1 
0.29 


59.7 
0.29 


59.2 
0.28 


58.9 
0.27 


71 


RA 
DEC 


22 07 
- 835 


54.4 
0.32 


54.2 
0.29 


54.4 
0.26 


55.0 
0.22 


56.0 
0.19 


57.2 
0.17 


58.4 
0.16 


59.4 
0.16 


59.7 
0.19 


59.6 
0.21 


59.0 
0.24 


58.2 
0.25 


57.7 

0.24 


72 


RA 
DEC 


22 57 
- 526 


22.4 
1.11 


22.1 
1.10 


22.1 
1.08 


22.5 

1.05 


23.1 

1.02 


24.1 
0.99 


25.1 
0.96 


26.0 
0.95 


26.5 
0.96 


26.5 
0.98 


26.2 
1.00 


25.7 
1.02 


25.3 

1.02 


73 


RA 
DEC 


23 04 
269 


31.0 
0.89 


30.7 
0.87 


30.7 
0.85 


31.0 
0.84 


31.6 
0.84 


32.5 

0.86 


33.4 
0.90 


34.2 

0.93 


34.6 
0.96 


34.7 
0.98 


34.5 
0.99 


34.1 
0.99 


33.7 

0.98 
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Table 10b(4). Apparent places of stars, 1996 (mils of declination) 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






; 


Seconds 


(time of RA or arc of declination) 










1 


RA 
DEC 


00 08 
516 


11.4 
0.82 


11.0 
0.81 


10.7 
0.79 


10.8 
0.76 


11.3 
0.75 


12.1 
0.76 


13.2 
0.79 


14.1 
0.82 


14.7 
0.85 


15.0 
0.89 


14.9 
0.91 


14.6 
0.92 


14.2 
0.91 


2 


RA 
DEC 


00 08 
1051 


58.9 
0.25 


58.0 
0.23 


57.4 
0.20 


57.4 
0.16 


58.1 
0.13 


59.5 
0.12 


61.0 
0.14 


62.4 
0.17 


63.3 

0.21 


63.7 
0.26 


63.5 
0.31 


62.8 
0.34 


61.8 
0.34 


3 


RA 
DEC 


00 25 
- 1373 


30.0 
0.90 


27.5 
0.88 


26.0 
0.84 


25.6 
0.78 


26.6 
0.72 


28.9 
0.68 


31.9 
0.66 


35.1 
0.66 


37.4 
0.69 


38.3 

0.73 


37.4 
0.78 


35.4 
0.81 


32.6 

0.81 


4 


RA 

DEC 


00 26 
- 752 


5.0 
0.56 


4.4 
0.55 


4.1 
0.53 


4.0 
0.49 


4.5 
0.44 


5.3 

0.40 


6.4 
0.37 


7.6 
0.36 


8.4 

0.37 


8.7 
0.40 


8.6 
0.43 


8.2 
0.46 


7.6 
0.47 


5 


RA 
DEC 


00 40 
1004 


18.1 
0.80 


17.2 
0.80 


16.6 
0.76 


16.4 
0.72 


17.0 
0.69 


18.2 
0.68 


19.6 
0.69 


21.0 
0.72 


22.0 
0.77 


22.5 
0.81 


22.5 
0.85 


22.1 
0.88 


21.2 
0.89 


6 


RA 
DEC 


00 43 
- 320 


23.6 

0.18 


23.2 

0.19 


22.9 
0.18 


22.9 

0.16 


23.2 

0.13 


23.9 

0.10 


24.8 
0.07 


25.8 

0.04 


26.5 

0.03 


26.8 

0.04 


26.9 
0.06 


26.6 
0.08 


26.2 
0.10 


7 


RA 
DEC 


00 56 
1078 


29.7 
1.11 


28.6 

1.10 


27.8 

1.07 


27.5 
1.03 


28.0 
1.00 


29.3 
0.98 


30.9 
0.99 


32.5 

1.01 


33.7 

1.06 


34.3 

1.10 


34.4 
1.15 


33.9 

1.19 


33.0 

1.20 


8 


RA 

DEC 


01 25 
1070 


35.2 
0.56 


34.2 
0.56 


33.3 

0.53 


32.9 

0.49 


33.2 

0.46 


34.3 

0.43 


35.9 

0.44 


37.5 
0.46 


38.8 

0.50 


39.6 

0.54 


39.9 

0.59 


39.6 

0.62 


38.8 
0.64 


9 


RA 
DEC 


01 37 

- 1017 


34.1 
1.00 


33.0 
1.00 


32.2 

0.97 


31.7 
0.93 


31.7 
0.88 


32.5 
0.82 


33.7 
0.78 


35.1 
0.77 


36.4 
0.78 


37.1 

0.81 


37.3 
0.85 


36.8 
0.89 


36.0 
0.92 



10 



See Table 1 1d- Apparent places of Polaris, 1996 



11 


RA 
DEC 


12 


RA 
DEC 


13 


RA 
DEC 


14 


RA 

DEC 


15 


RA 

DEC 


16 


RA 
DEC 


17 


RA 
DEC 


18 


RA 
DEC 


19 


RA 
DEC 


20 


RA 
DEC 


21 


RA 
DEC 


22 


RA 
DEC 


23 


RA 
DEC 


24 


RA 

DEC 


25 


RA 
DEC 



02 06 
416 


58.1 
0.80 


57.7 
0.79 


57.2 
0.78 


56.9 
0.76 


57.0 
0.75 


57.6 
0.76 


58.5 
0.77 


59.5 
0.80 


60.4 
0.82 


61.0 
0.84 


61.3 
0.86 


61.4 
0.87 


02 58 
■ 716 


7.6 
0.89 


7.0 
0.91 


6.3 

0.90 


5.7 
0.88 


5.5 
0.84 


5.8 

0.79 


6.5 
0.75 


7.5 
0.72 


8.6 
0.71 


9.4 
0.72 


9.9 
0.76 


9.9 
0.80 


03 02 
72 


5.5 
0.40 


5.1 

0.40 


4.7 

0.39 


4.3 
0.39 


4.2 
0.40 


4.6 
0.41 


5.3 

0.44 


6.2 

0.46 


7.0 
0.48 


7.7 
0.49 


8.2 

0.49 


8.4 
0.48 


03 24 
886 


4.6 
0.20 


4.0 
0.21 


3.2 

0.20 


2.5 

0.18 


2.3 

0.15 


2.7 

0.13 


3.7 

0.12 


5.0 
0.12 


6.3 

0.14 


7.4 
0.17 


8.2 

0.20 


8.6 

0.23 


04 35 
293 


43.2 
0.33 


43.0 
0.33 


42.5 
0.32 


42.0 
0.32 


41.7 
0.32 


41.8 
0.32 


42.3 
0.33 


43.1 
0.34 


44.0 
0.35 


44.9 
0.36 


45.6 
0.36 


46.1 
0.36 


05 14 
• 145 


22.4 
0.94 


22.3 

0.96 


21.8 
0.97 


21.2 
0.97 


20.8 
0.96 


20.8 

0.94 


21.1 
0.91 


21.8 
0.88 


22.6 
0.86 


23.4 
0.86 


24.2 
0.88 


24.8 
0.90 


05 16 
817 


26.2 
0.65 


26.0 
0.67 


25.4 
0.68 


24.5 
0.68 


24.0 
0.66 


24.0 
0.64 


24.5 
0.62 


25.5 

0.61 


26.6 

0.60 


27.8 
0.61 


29.0 
0.62 


29.8 

0.64 


05 24 
112 


56.8 
0.78 


56.7 
0.77 


56.2 
0.76 


55.7 
0.76 


55.3 

0.76 


55.2 

0.77 


55.6 

0.79 


56.3 
0.80 


57.1 
0.82 


57.9 
0.82 


58.7 
0.81 


59.3 
0.80 


05 26 

508 


4.4 
0.49 


4.3 
0.49 


3.8 

0.49 


3.2 

0.49 


2.7 
0.48 


2.7 
0.48 


3.1 
0.47 


3.9 

0,47 


4.8 

0.48 


5.8 
0.48 


6.7 
0.48 


7.4 
0.49 


05 36 
21 


2.4 
0.46 


2.3 

0.48 


1.9 
0.49 


1.3 

0.49 


0.9 

0.48 


0.8 
0.47 


1.1 

0.44 


1.7 
0.42 


2.5 
0.40 


3.4 
0.40 


4.2 
0.41 


4.8 
0.43 


05 40 
34 


35.1 
0.62 


35.1 

0.64 


34.7 
0.65 


34.1 
0.65 


33.6 

0.64 


33.5 

0.63 


33.8 
0.61 


34.5 
0.58 


35.2 

0.57 


36.1 
0.56 


36.9 
0.58 


37.5 
0.60 


05 54 
131 


59.1 
0.62 


59.1 
0.61 


58.7 
0.60 


58.2 
0.60 


57.7 

0.61 


57.6 
0.61 


57.9 
0.63 


58.5 
0.64 


59.3 
0.65 


60.1 
0.66 


61.0 
0.65 


61.6 
0.63 


06 23 
936 


54.3 
0.82 


54.0 
0.87 


53.2 

0.90 


52.1 
0.91 


51.1 
0.90 


50.5 
0.86 


50.4 
0.82 


50.9 
0.77 


51.9 
0.74 


53.1 
0.73 


54.3 
0.75 


55.2 
0.79 


06 37 

291 


30.8 
0.56 


30.9 
0.55 


30.6 
0.55 


30.0 
0.55 


29.5 
0.55 


29.3 
0.56 


29.5 
0.56 


30.0 
0.57 


30.7 
0.57 


31.6 
0.57 


32.5 
0.56 


33.3 

0.55 


06 44 
297 


60.2 
0.13 


60.2 
0.16 


59.8 
0.18 


59.2 
0.19 


58.7 

0.18 


58.4 
0.16 


58.5 

0.13 


58.9 
0.10 


59.6 
0.08 


60.4 
0.07 


61.3 
0.09 


62.0 
0.12 



61.1 
0.87 

9.6 
0.83 

8.3 

0.46 

8.5 
0.25 

46.3 
0.36 

25.0 
0.93 

30.1 
0.67 

59.6 
0.79 

7.3 
0.50 

5.1 
0.46 

37.8 

0.62 

62.0 
0.62 

55.5 
0.84 

33.8 

0.54 

62.5 
0.16 
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Table 10b(4). Apparent places of stars, 1996 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds (time of RA or arc of declii 


nation) 










26 


RA 
DEC 


06 58 
- 514 


30.1 
1.01 


30.2 
1.05 


29.8 

1.08 


29.1 
1.09 


28.4 
1.08 


28.1 
1.06 


28.1 
1.02 


28.4 
0.98 


29.1 
0.95 


29.9 

0.94 


30.9 
0.95 


31.7 
0.99 


32.2 

1.03 


27 


RA 
DEC 


07 08 
- 469 


15.7 
0.15 


15.8 

0.19 


15.4 
0.21 


14.8 
0.22 


14,2 
0.21 


13.8 
0.20 


13.8 
0.16 


14.1 
0.12 


14.7 
0.09 


15.5 
0.08 


16.5 
0.10 


17.3 
0.13 


17.9 
0.18 


28 


RA 

DEC 


07 34 
566 


22.7 

1.00 


23.0 

1.01 


22.8 

1.02 


22.2 
1.03 


21.6 
1.03 


21.2 
1.03 


21.3 
1.02 


21.7 
1.01 


22.3 

1.00 


23.2 

0.98 


24.3 
0.97 


25.3 

0.96 


26.1 
0.96 


29 


RA 
DEC 


07 39 
92 


7.3 
1.02 


7.6 

1.00 


7.4 

0.99 


6.9 

0.99 


6.4 
1.00 


6.1 
1.00 


6.1 

1.01 


6.4 
1.03 


7.0 
1.03 


7.7 

1.03 


8.6 

1.02 


9.5 
1.00 


10.1 
0.97 


30 


RA 

DEC 


07 45 
498 


6.2 

0.35 


6.5 
0.36 


6.3 

0.37 


5.8 

0.38 


5.2 
0.38 


4.8 
0.38 


4.8 
0.37 


5.2 
0.36 


5.8 

0.35 


6.6 

0.34 


7.7 
0.33 


8.6 

0.32 


9.4 

0.31 


31 


RA 
DEC 


08 09 
- 841 


27.1 
0.35 


27.3 
0.40 


27.0 
0.45 


26.2 

0.47 


25.3 

0.48 


24.6 
0.46 


24.2 
0.43 


24.3 

0.38 


24.8 

0.34 


25.6 

0.32 


26.8 
0.32 


27.9 

0.35 


28.7 
0.40 


32 


RA 
DEC 


08 22 
- 1057 


29.1 
0.73 


29.4 
0.78 


29.0 
0.83 


27.9 

0.87 


26.7 
0.87 


25.6 
0.86 


24.9 
0.83 


24.8 
0.78 


25.3 

0.73 


26.4 
0.70 


27.9 

0.70 


29.3 

0.73 


30.3 

0.78 


33 


RA 
DEC 


09 07 
- 771 


53.2 

0.85 


53.7 

0.90 


53.6 

0.95 


53.1 
0.98 


52.4 
0.99 


51.7 
0.99 


51.2 
0.96 


51.1 
0.92 


51.4 
0.88 


52.0 
0.85 


53.1 
0.85 


54.2 
0.87 


55.2 

0.92 


34 


RA 

DEC 


09 13 
- 1239 


13.8 

0.11 


14.5 
0.17 


14.2 

0.21 


12.9 
0.26 


11.2 
0.28 


9.4 
0.28 


8.1 
0.25 


7.4 

0.21 


7.6 

0.17 


8.8 

0.13 


10.8 
0.12 


12.8 
0.13 


14.5 
0.18 


35 


RA 
DEC 


09 27 
- 153 


25.0 
0.65 


25.5 
0.69 


25.6 
0.71 


25.4 
0.72 


24.9 
0.72 


24.5 

0.71 


24.3 

0.70 


24.3 
0.68 


24.5 
0.66 


25.0 
0.66 


25.8 

0.67 


26.7 
0.69 


27.6 

0.73 


36 


RA 
DEC 


10 08 
212 


10.7 
1.04 


11.5 

1.02 


11.7 
1.02 


11.6 
1.02 


11.2 
1.03 


10.7 
1.04 


10.5 
1.05 


10.4 

1.05 


10.5 
1.05 


10.9 
1.04 


11.7 
1.02 


12.6 
0.99 


13.6 
0.96 


37 


RA 
DEC 


11 01 
1002 


36.7 
0.63 


38.0 
0.64 


38.7 

0.67 


38.6 

0.71 


38.0 
0.74 


37.1 
0.76 


36.3 

0.75 


35.8 
0.73 


35.7 
0.69 


36.0 
0.64 


37.0 
0.59 


38.3 

0.56 


39.9 

0.54 


38 


RA 

DEC 


11 03 
1097 


29.6 

1.07 


31.1 
1.08 


31.8 
1.11 


31.7 
1.15 


30.9 
1.19 


29.8 
1.20 


28.9 

1.19 


28.2 
1.17 


28.0 
1.13 


28.4 
1.08 


29.5 
1.03 


31.0 
1.00 


32.8 

0.98 


39 


RA 
DEC 


11 48 
259 


51.9 
0.41 


52.8 

0.39 


53.4 
0.38 


53.5 
0.39 


53.4 
0.40 


53.0 
0.42 


52.7 
0.43 


52.4 
0.43 


52.2 
0.42 


52.3 
0.41 


52.8 
0.38 


53.6 

0.35 


54.6 
0.32 


40 


RA 

DEC 


11 53 
954 


37.3 

0.87 


38.7 
0.87 


39.5 

0.89 


39.7 
0.93 


39.3 

0.96 


38.6 
0.99 


37.8 
0.99 


37.2 

0.98 


36.8 

0.94 


36.9 

0.90 


37.5 
0.85 


38.6 

0.80 


40.1 
0.78 


41 


RA 
DEC 


12 15 
- 311 


36.7 
0.45 


37.7 
0.48 


38.3 

0.51 


38.6 

0.54 


38.5 

0.55 


38.2 
0.55 


37.9 
0.54 


37.5 
0.53 


37.3 

0.51 


37.3 

0.50 


37.7 

0.50 


38.5 

0.51 


39.5 

0.54 


42 


RA 
DEC 


12 26 

- 1121 


24.2 
0.29 


25.9 
0.32 


27.0 
0.37 


27.4 
0.42 


27.2 
0.47 


26.5 
0.50 


25.5 
0.51 


24.4 
0.49 


23.6 

0.46 


23.4 
0.42 


24.1 
0.38 


25.5 
0.36 


27.3 

0.37 


43 


RA 
DEC 


12 30 
- 1014 


58.0 
0.87 


59.5 
0.91 


60.4 
0.95 


60.8 
1.00 


60.7 
1.04 


60.2 
1.07 


59.4 
1.08 


58.5 

1.07 


57.9 

1.03 


57.7 
1.00 


58.3 

0.96 


59.5 
0.95 


61.0 
0.96 


44 


RA 
DEC 


12 47 
- 1060 


30.5 
0.67 


32.1 
0.70 


33.2 

0.74 


33.7 
0.79 


33.7 

0.83 


33.2 
0.86 


32.4 
0.87 


31.4 
0.86 


30.6 
0.83 


30.3 
0.80 


30.9 
0.76 


32.1 

0.74 


33.7 

0.75 


45 


RA 
DEC 


12 53 
995 


50.5 
0.14 


52.0 
0.13 


53.1 
0.14 


53.6 
0.18 


53.5 
0.22 


52.8 
0.25 


52.0 
0.27 


51.2 
0.26 


50.5 
0.23 


50.2 
0.19 


50.5 
0.14 


51.4 
0.09 


52.8 
0.05 


46 


RA 
DEC 


13 23 
976 


44.9 
0.74 


46.4 
0.72 


47.5 
0.74 


48.2 
0.77 


48.2 
0.81 


47.7 
0.85 


46.9 
0.87 


46.1 
0.86 


45.3 
0.84 


44.9 
0.80 


45.0 
0.75 


45.8 
0.70 


47.1 
0.66 


47 


RA 

DEC 


13 24 
- 198 


59.2 
0.04 


60.2 
0.07 


60.9 
0.09 


61.4 
0.11 


61.5 

0.11 


61.4 

0.11 


61.2 
0.10 


60.8 
0.09 


60.4 

0.08 


60.3 
0.07 


60.5 
0.08 


61.1 
0.09 


62.0 
0.12 


48 


RA 
DEC 


13 47 
876 


22.0 
0.96 


23.4 
0.94 


24.4 
0.95 


25.1 
0.98 


25.2 
1.02 


24.9 
1.06 


24.3 
1.08 


23.6 

1.08 


22.9 

1.07 


22.4 
1.03 


22.4 
0.98 


23.0 
0.93 


24.1 
0.88 


49 


RA 

DEC 


14 03 
- 1072 


32.8 
0.87 


34.6 
0.88 


36.0 
0.91 


37.0 
0.96 


37.4 

1.00 


37.4 
1.04 


36.8 

1.06 


35.8 
1.06 


34.8 

1.04 


34.2 

1.01 


34.2 
0.97 


35.1 
0.95 


36.7 
0.94 


50 


RA 
DEC 


14 06 
- 646 


27.0 
0.17 


28.2 
0.19 


29.1 
0.22 


29.8 
0.25 


30.1 
0.28 


30.1 
0.30 


29.9 
0.31 


29.4 
0.30 


28.8 
0.29 


28.5 
0.27 


28.5 

0.25 


29.1 
0.24 


30.2 
0.24 
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Table 10b(4). Apparent places of stars, 1996 (mils of declination) - continued 





Right 
Ascen- 
sion (Kr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 


Seconds (time of RA or arc of declination) 




51 


RA 
DEC 


14 15 
341 


28.3 
0.36 


29,3 

0.33 


30.2 
0.32 


30.8 
0.33 


31.0 
0.35 


31.0 
0.38 


30.7 
0.40 


30.3 
0.41 


29.8 
0.41 


29.5 
0.39 


29.5 
0.36 


29.9 
0.32 


30.8 
0.28 


52 


RA 
DEC 


14 39 

- 1081 


19.5 
0.14 


21.3 

0.15 


22.8 

0.17 


24.0 
0.21 


24.6 
0.25 


24.6 
0.29 


24.1 
0.31 


23.1 
0.32 


22.0 
0.30 


21.2 
0.27 


21.1 
0.24 


21.8 
0.21 


23.2 

0.20 


53 


RA 
DEC 


14 50 
- 284 


39.2 

0.86 


40.2 
0.88 


41.1 

0.90 


41.8 
0.92 


42.2 
0.92 


42.4 
0.92 


42.3 

0.92 


41.9 

0.91 


41.4 
0.91 


41.0 
0.90 


41.0 
0.90 


41.4 
0.90 


42.2 
0.92 


54 


RA 
DEC 


14 50 
1318 


38.5 
0.55 


40.9 
0.52 


43.4 
0.52 


45.3 
0.56 


46.0 
0.60 


45.4 
0,65 


43.8 
0.68 


41.6 
0.69 


39.3 

0.68 


37.4 
0.64 


36.4 
0.59 


36.6 

0.53 


38.3 

0.48 


55 


RA 
DEC 


15 34 
475 


30.2 
0.16 


31.1 
0.12 


32.1 
0.11 


32.9 

0.11 


33.4 

0.14 


33.6 

0.18 


33.5 

0.20 


33.1 
0.22 


32.5 

0.23 


31.9 

0.21 


31.6 
0.19 


31.8 
0.15 


32.5 

0.10 


56 


RA 

DEC 


16 00 

- 401 


5.2 
0.92 


6.2 

0.93 


7.2 
0.95 


8.0 
0.96 


8.7 
0.97 


9.0 

0.97 


9.1 
0.97 


8.9 
0.97 


8.3 

0.97 


7.8 
0.96 


7.6 
0.95 


7.8 
0.95 


8.4 
0.96 


57 


RA 
DEC 


16 29 
- 469 


9.0 
0.69 


10.0 
0.70 


10.9 
0.71 


11.9 
0.72 


12.6 
0.73 


13.1 

0,74 


13.2 
0.74 


13.0 
0.75 


12.5 
0,74 


11.9 
0.74 


11.6 
0,73 


11.7 
0,72 


12.3 
0,73 


58 


RA 
DEC 


16 48 
- 1226 


12.2 
0.96 


14.2 
0.93 


16.4 
0.93 


18.7 
0.95 


20.5 
0.98 


21.6 
1.01 


21.9 

1.05 


21.2 
1.08 


19.7 
1.09 


18.1 
1.08 


17.0 
1.05 


16.9 
1.02 


18.0 
0.98 


59 


RA 
DEC 


17 10 
- 279 


8.1 

0.43 


8.9 

0.44 


9.8 

0.45 


10.7 
0.45 


11.4 

0.45 


12.0 
0.45 


12.2 
0.44 


12.1 
0.44 


11.7 
0.43 


11.1 
0.43 


10.7 
0.43 


10.7 
0.43 


11.2 
0.44 


60 


RA 
DEC 


17 33 
- 659 


19.2 
0.52 


20.1 
0.52 


21.1 
0.52 


22.2 
0.52 


23.1 
0.53 


23.9 

0.54 


24.3 
0.55 


24.2 

0.56 


23.7 

0.57 


23.0 
0.57 


22.5 
0.56 


22.4 
0.54 


22.8 
0.53 


61 


RA 
DEC 


17 34 
223 


43.9 
0.37 


44.6 
0.34 


45.4 
0.32 


46.3 
0.31 


47.0 
0.33 


47.6 
0.36 


47.9 
0.39 


47.8 
0.41 


47.3 
0.43 


46.7 
0.43 


46.3 
0.42 


46.1 
0.39 


46.4 
0.36 


62 


RA 
DEC 


17 56 
915 


28.8 
0.39 


29.4 
0.34 


30.5 
0.31 


31.7 

0.31 


32.8 

0.33 


33.5 

0.38 


33.7 

0.43 


33.4 
0.47 


32.5 

0.50 


31.5 
0.50 


30.5 
0.49 


30.0 
0.45 


30.0 
0.39 


63 


RA 
DEC 


18 23 

- 611 


53.2 
0.28 


53.9 
0.27 


54.8 
0.26 


55.9 
0.26 


56.9 
0.25 


57.8 
0.26 


58.3 
0.26 


58.4 
0.28 


58.0 
0.29 


57.4 
0.29 


56.8 
0.29 


56.5 
0.28 


56.8 
0.26 


64 


RA 

DEC 


18 36 
689 


46.8 
0,46 


47.3 
0.41 


48.0 
0.38 


49.1 
0.37 


50.0 
0.39 


50.8 

0,43 


51.2 

0,48 


51.1 
0,52 


50.6 

0.55 


49.8 
0,57 


49.1 
0,55 


48.6 
0,52 


48.6 
S 48 


65 


RA 

DEC 


18 55 
- 467 


0.0 

0.56 


0.5 

0.55 


1.3 

0.55 


2.2 
0.54 


3.2 

0.53 


4.0 
0,52 


4.6 
0.52 


4.8 
0.53 


4.6 
0.53 


4.0 
0.54 


3.4 

0.54 


3.1 
0.54 


3.3 

0.53 


66 


RA 
DEC 


19 50 
157 


34.4 
0.51 


34.7 
0.49 


35.2 

0.47 


36.0 
0.47 


36.9 

0.48 


37.7 

0.51 


38.3 

0.54 


38.6 

0.57 


38.5 
0.59 


38.0 
0.60 


37.5 
0.60 


37.1 
0.58 


37.0 
0.56 


67 


RA 
DEC 


20 25 
- 1008 


17.8 
0.85 


18.1 
0.82 


18.9 
0.79 


20.2 
0.76 


21.6 
0.74 


23.1 
0.73 


24.3 
0.74 


25.0 
0.77 


24.9 
0.80 


24.2 
0.82 


23.2 

0.83 


22.4 
0.82 


22.0 

0.80 


68 


RA 
DEC 


20 41 
804 


16.7 
0.80 


16.7 
0.76 


17.1 
0.72 


17.9 
0.70 


19.0 
0.70 


20.1 
0.73 


21.0 
0.77 


21.4 
0.82 


21.2 
0.86 


20.6 
0.89 


19.8 
0.91 


19.1 
0.89 


18.6 
0.86 


69 


RA 
DEC 


21 40 
- 1375 


56.8 
1.18 


56.1 
1.13 


56.8 

1.08 


58.8 
1.03 


61.7 
1.00 


65.1 
0.99 


68.2 
1.00 


70.4 
1.03 


70.9 
1.07 


69.6 

1.11 


67.2 

1.14 


64.5 
1.13 


62.4 

1.11 


70 


RA 
DEC 


21 43 
175 


58.9 
0.27 


58.9 
0.25 


59.1 

0.23 


59.6 
0.23 


60.3 
0.24 


61.3 
0.26 


62.1 
0.29 


62.7 

0.33 


62.9 

0.35 


62.7 

0.36 


62.3 

0.37 


61.8 
0.36 


61.5 
0.34 


71 


RA 
DEC 


22 07 
- 835 


57.7 
0.24 


57.5 
0.21 


57.7 
0.18 


58.3 

0.14 


59.3 
0.11 


60.5 
0.08 


61.7 
0.07 


62.7 

0.08 


63.0 
0,11 


62.8 

0,14 


62.2 

0,16 


61.5 
0,17 


61.0 
0,16 


72 


RA 
DEC 


22 57 
- 526 


25.3 
1.02 


25.0 
1.01 


25.1 
0.99 


25.4 
0.96 


26.1 
0.93 


27.0 
0.90 


28.1 
0.88 


28.9 
0.87 


29.4 
0.88 


29.4 
0.89 


29.1 
0.92 


28.6 
0.93 


28.2 

0.94 


73 


RA 
DEC 


23 04 
269 


33.7 

0.98 


33.5 

0.96 


33.4 
0.94 


33.7 
0.93 


34.3 

0.93 


35.2 

0.95 


36.1 
0.98 


36.9 
1.01 


37.3 

1.04 


37.4 
1.06 


37.1 
1.07 


36.8 

1.07 


36.4 
1.06 
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Table 10b(5). Apparent places of stars, 1997 (mils of declination) 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 


ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 


Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 






: 


Seconds 


(time of RA or arc of declination) 










1 


RA 
DEC 


00 08 
516 


14.2 
0.91 


13.7 
0.89 


13.5 
0.87 


13.6 
0.85 


14.0 
0.84 


14.9 
0.84 


15.9 
0.87 


16.9 

0.90 


17.5 
0.94 


17.7 
0.97 


17.7 
1.00 


17.3 
1.00 


16.9 
1.00 


2 


RA 
DEC 


00 09 
1051 


1.8 

0.34 


0.8 
0.32 


0.3 
0.29 


0.3 
0.24 


1.0 
0.21 


2.3 

0.20 


3.9 

0.22 


5.3 
0,25 


6.2 

0.30 


6.5 
0.35 


6.3 

0.40 


5.6 
0.42 


4.7 
0.43 


3 


RA 

DEC 


00 25 
- 1373 


32.6 

0.81 


30.1 
0.79 


28.6 
0.75 


28.3 
0.69 


29.3 
0.63 


31.6 
0.60 


34.6 
0.57 


37.8 
0.57 


40.2 
0.60 


41.1 
0.64 


40.3 
0.69 


38.2 

0.72 


35.5 

0.72 


4 


RA 
DEC 


00 26 
- 752 


7.6 
0.47 


7.0 
0.47 


6.6 
0.44 


6.6 
0.40 


7.1 
0.36 


7.9 

0.32 


9.0 
0.29 


10.1 
0.27 


11.0 
0.28 


11.3 
0.31 


11.2 
0.35 


10.8 
0.38 


10.2 
0.39 


5 


RA 
DEC 


00 40 
1004 


21.2 
0.89 


20.3 
0.88 


19.7 
0.85 


19.5 
0.81 


20.1 
0.78 


21.2 
0.77 


22.6 
0.78 


24.1 
0.80 


25.1 
0.85 


25.6 

0.89 


25.5 
0.94 


25.1 
0.97 


24.2 
0.98 


6 


RA 

DEC 


00 43 
- 319 


26.2 

1.10 


25.8 
1.10 


25.6 
1.10 


25.5 

1.08 


25.9 

1.05 


26.6 

1.01 


27.5 
0.98 


28.4 
0.96 


29.1 
0.95 


29.5 
0.96 


29.5 
0.98 


29.3 

1.00 


28.9 
1.01 


7 


RA 
DEC 


00 56 
1079 


33.0 
0.20 


31.9 

0.19 


31.1 
0.16 


30.8 
0.12 


31.3 

0.08 


32.5 
0.07 


34.1 
0.07 


35.7 

0.10 


36.9 

0.14 


37.5 
0.19 


37.6 
0.23 


37.1 
0.27 


36.2 

0.28 


8 


RA 

DEC 


01 25 
1070 


38.8 

0.64 


37.7 

0.64 


36.8 

0.61 


36.4 
0.57 


36.8 
0.54 


37.8 
0.52 


39.3 

0.52 


41.0 
0.54 


42.3 
0.58 


43.1 
0.62 


43.4 
0.67 


43.1 
0.71 


42.3 

0.73 


9 


RA 

DEC 


01 37 
- 1017 


36.0 
0.92 


34.9 
0.92 


34.1 
0.89 


33.6 
0.85 


33.7 
0.80 


34.4 
0.74 


35.6 
0.71 


37.0 
0.69 


38.3 
0.69 


39.1 
0.73 


39.2 
0.77 


38.8 

0.81 


38.0 
0.84 



10 




See Table lie 


. Apparent plac 


11 


RA 

DEC 


02 06 
416 


61.1 
0.87 


60.7 
0.86 


60.2 
0.84 


12 


RA 
DEC 


02 58 
- 716 


9.6 
0.83 


8.9 
0.85 


8.2 

0.84 


13 


RA 

DEC 


03 02 
72 


8.3 

0.46 


7.9 
0.45 


7.4 
0.45 


14 


RA 
DEC 


03 24 
886 


8.5 
0.25 


7.8 

0.26 


7.1 
0.26 


15 


RA 
DEC 


04 35 
293 


46.3 
0.36 


46.0 
0.35 


45.6 
0.35 


16 


RA 

DEC 


05 14 
- 145 


25.0 
0.93 


24.8 
0.95 


24.3 
0.96 


17 


RA 
DEC 


05 16 
817 


30.1 
0.67 


29.9 
0.68 


29.3 

0.69 


18 


RA 
DEC 


05 24 
112 


59.6 
0.79 


59.5 
0.78 


59.1 

0.77 


19 


RA 

DEC 


05 26 
508 


7.8 

0.50 


7.6 

0.50 


7.2 

0.50 


20 


RA 
DEC 


05 36 

- 21 


5.1 
0.46 


5.0 
0.47 


4.6 
0.48 


21 


RA 
DEC 


05 40 
- 34 


37.8 
0.62 


37.7 

0.64 


37.3 

0.65 


22 


RA 
DEC 


05 55 

131 


2.0 
0.62 


2.0 
0.61 


1.6 
0.60 


23 


RA 
DEC 


06 23 
- 936 


55.5 
0.84 


55.2 
0.89 


54.4 
0.92 


24 


RA 

DEC 


06 37 

291 


33.8 

0.54 


33.9 
0.53 


33.6 

0.53 


25 


RA 
DEC 


06 45 
- 297 


2.5 
0.16 


2.5 

0.19 


2.2 
0.20 



59.9 
0.83 


60.0 
0.82 


60.6 
0.83 


61.5 

0.84 


7.7 
0.82 


7.5 
0.78 


7.8 

0.73 


8.5 
0.69 


7.1 
0.45 


7.0 
0.45 


7.3 

0.47 


8.0 

0.50 


6.4 
0.24 


6.2 
0.21 


6.6 

0.19 


7.5 

0.17 


45.0 
0.35 


44.7 
0.34 


44.8 
0.35 


45.3 
0.36 


23.8 
0.96 


23.4 
0.94 


23.3 

0.92 


23.6 

0.89 


28.5 
0.69 


27.9 
0.67 


27.9 
0.65 


28.4 
0.63 


58.5 
0.77 


58.1 
0.78 


58.1 
0.79 


58.4 
0.80 


6.6 
0.50 


6.1 

0.50 


6.1 
0.49 


6.5 
0.48 


4.0 

0.48 


3.6 

0.47 


3.5 

0.46 


3.8 

0.44 


36.8 

0.65 


36.3 

0.64 


36.2 
0.62 


36.5 

0.60 


1.0 
0.60 


0.6 
0.61 


0.5 
0.62 


0.7 
0.63 


53.3 
0.92 


52.3 
0.91 


51.7 
0.87 


51.6 
0.83 


33.1 

0.54 


32.6 
0.54 


32.3 

0.54 


32.5 

0.54 


1.6 

0.21 


1.0 
0.20 


0.7 
0.18 


0.8 
0.15 



62.5 
0.86 

9.5 
0.65 

8.9 
0.52 

8.8 
0.18 

46.2 

0.37 

24.3 
0.87 

29.4 
0.62 

59.1 
0.82 

7.2 
0.48 

4.4 

0.41 

37.1 
0.58 

1.3 
0.64 

52.1 
0.78 

33.0 
0.55 

1.2 
0.12 



63.4 
0.89 


64.0 
0.91 


64.3 

0.93 


10.6 
0.64 


11.4 

0.66 


11.9 
0.69 


9.8 

0.54 


10.5 
0.55 


11.0 
0.55 


10.1 
0.20 


11.2 
0.22 


12.0 
0.25 


47.1 
0.39 


47.9 
0.39 


48.7 
0.40 


25.2 

0.85 


26.0 
0.84 


26.7 
0.86 


30.6 
0.62 


31.7 
0.63 


32.9 

0.64 


59.9 
0.83 


60.8 
0.83 


61.5 
0.83 


8.2 
0.49 


9.1 
0.49 


10.1 
0.50 


5.2 

0.40 


6.0 
0.39 


6.8 
0.40 


37.9 
0.56 


38.7 

0.56 


39.5 

0.57 


2.1 

0.66 


3.0 
0.66 


3.8 
0.65 


53.1 
0.74 


54.2 
0.73 


55.4 
0.75 


33.8 

0.55 


34.6 
0.55 


35.5 
0.55 


1.9 

0.10 


2.7 
0.09 


3.6 

0.11 



64.3 
0.94 


64.1 
0.94 


11.9 
0.74 


11.6 
0.77 


11.1 
0.54 


11.1 

0.53 


12.4 
0.29 


12.3 
0.31 


49.2 

0.39 


49.4 
0.39 


27.3 
0.88 


27.5 

0.91 


33.7 

0.66 


34.1 
0.68 


62.2 
0.81 


62.5 

0.80 


10.8 
0.50 


11.1 
0.51 


7.5 
0.42 


7.8 
0.44 


40.2 
0.59 


40.5 
0.61 


4.5 

0.64 


4.9 
0.62 


56.3 
0.80 


56.7 
0.85 


36.3 

0.53 


36.9 

0.53 


4.4 
0.14 


4.8 
0.18 
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Table 10b(5). Apparent places of stars, 1997 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 


ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY OF MONTH 


Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SBP 


OCT 


NOV 


DEC 


JAN 


No. 






: 


Seconds 


(time < 


Df RA or arc of declination) 










26 


RA 
DEC 


06 58 
- 514 


32.2 

1.03 


32.2 

1.08 


31.8 
1.10 


31.2 
1.11 


30.6 
1.10 


30.1 
1.08 


30.1 
1.04 


30.5 
1.00 


31.2 
0.97 


32.0 
0.96 


32.9 

0.98 


33.8 

1.01 


34.3 
1.06 


27 


RA 
DEC 


07 08 
- 469 


17.9 
0.18 


17.9 
0.21 


17.6 
0.24 


16.9 
0.25 


16.3 
0.24 


15.9 
0.22 


15.9 
0.19 


16.2 
0.15 


16,9 
0.12 


17.7 
0.11 


18.6 
0.12 


19.5 
0.16 


20.0 
0.20 


28 


RA 
DEC 


07 34 
566 


26.1 
0.96 


26.3 

0.97 


26.1 
0.98 


25.6 
0.99 


25.0 
1.00 


24.6 
0.99 


24.6 
0.98 


25.0 
0.97 


25.7 
0.96 


26.6 
0.95 


27.6 

0.93 


28.6 
0.93 


29.5 

0.93 


29 


RA 
DEC 


07 39 
92 


10.1 
0.97 


10.3 
6.96 


10.2 
0.95 


9.7 

0.95 


9.2 

0.95 


8.8 

0.96 


8.8 

0.97 


9.1 
0.98 


9.7 
0.99 


10.5 
0.99 


11.3 
0.98 


12.2 
0.96 


12.9 
0.93 


30 


RA 
DEC 


07 45 
498 


9.4 
0.31 


9.7 
0.32 


9.5 

0.33 


9.0 
0.34 


8.5 
0.34 


8.1 
0.34 


8.0 
0.33 


8.4 
0.32 


9.0 
0.31 


9.9 
0.30 


10.9 
0.29 


11.8 
0.28 


12.7 
0.27 


31 


RA 
DEC 


08 09 
- 841 


28.7 
0.40 


29.0 
0.45 


28.6 

0.50 


27.9 

0.52 


27.0 
0.53 


26.2 

0.51 


25.8 
0.47 


25.9 
0.43 


26.4 
0.39 


27.3 
0.36 


28.4 
0.36 


29.5 

0.40 


30.4 
0.45 


32 


RA 
DEC 


08 22 
- 1057 


30.3 
0.78 


30.5 
0.84 


30.1 
0.89 


29.0 
0.92 


27.8 
0.93 


26.7 

0.91 


26.0 
0.88 


25.9 
0.83 


26.4 
0.78 


27.4 
0.76 


28.9 
0.75 


30.3 
0.78 


31.4 
0.83 


33 


RA 
DEC 


09 07 
- 771 


55.2 
0.92 


55.7 
0.97 


55.6 
1.01 


55.1 
1.04 


54.4 
1.06 


53.6 

1.05 


53.2 

1.02 


53.0 
0.99 


53.3 

0.94 


54.0 
0.92 


55.0 
0.91 


56.1 
0.94 


57.1 
0.98 


34 


RA 
DEC 


09 13 
- 1239 


14.5 
0.18 


15.2 
0.23 


14.8 
0.28 


13.6 
0.33 


11.8 
0.35 


10.0 
0.34 


8.7 

0.32 


8.0 
0.28 


8.2 

0.23 


9.3 

0.19 


11.3 
0.18 


13.4 
0.20 


15.0 
0.24 


35 


RA 
DEC 


09 27 
- 153 


27.6 

0.73 


28.1 
0.76 


28.2 
0.78 


28.0 
0.79 


27.5 
0.79 


27.1 
0.78 


26.9 
0.77 


26.8 

0.75 


27.1 
0.73 


27.6 
0.73 


28.4 
0.74 


29.3 

0.76 


30.2 
0.80 


36 


RA 
DEC 


10 08 
212 


13.6 

0.96 


14.3 
0.95 


14.5 
0.94 


14.4 
0.94 


14.0 
0.95 


13.6 
0.96 


13.3 

0.97 


13.2 
0.97 


13.3 

0.97 


13.8 
0.96 


14.5 
0.94 


15.4 
0.91 


16.4 
0.88 


37 


RA 
DEC 


11 01 
1002 


39.9 

0.54 


41.2 
0.55 


41.8 
0.58 


41.7 
0.62 


41.1 
0.65 


40.3 
0.67 


39.5 

0.66 


39.0 
0.64 


38.9 

0.60 


39.2 

0.56 


40.1 
0.51 


41.5 
0.47 


43.1 
0.46 


38 


RA 
DEC 


11 03 
1097 


32.8 

0.98 


34.3 

1.00 


34.9 

1.02 


34.9 
1.06 


34.1 
1.10 


33.1 

1.12 


32.1 
1,11 


31.4 
1.08 


31,3 
1.04 


31.7 
1.00 


32.7 

0.95 


34.2 

0.91 


36.1 
0.90 


39 


RA 
DEC 


11 48 
259 


54.6 
0.32 


55.5 
0.30 


56.0 
0.29 


56.2 

0.30 


56.1 
0.31 


55.7 
0.33 


55.4 
0.34 


55.1 
0.34 


54.9 
0.34 


55.0 
0.32 


55.5 
0.29 


56.3 
0.26 


57.3 

0.23 


40 


RA 
DEC 


11 53 
954 


40.1 
0.78 


41.4 
0.78 


42.2 
0.80 


42.4 
0.84 


42.1 
0.87 


41.4 
0.90 


40.6 
0.90 


40.0 
0.89 


39.6 

0.85 


39.7 
0.81 


40.3 
0.76 


41.4 
0.72 


42.9 
0.69 


41 


RA 
DEC 


12 15 
- 311 


39.5 

0.54 


40.5 
0.57 


41.0 
0.60 


41.3 
0.62 


41.2 
0.63 


41.0 
0.63 


40.6 
0.62 


40.3 
0.61 


40.0 
0.60 


40.0 
0.59 


40.4 
0.58 


41.2 
0.60 


42.3 
0.62 


42 


RA 
DEC 


12 26 
- 1121 


27.3 

0.37 


29.0 
0.41 


30.0 
0.46 


30.4 
0.51 


30.2 
0.55 


29.5 
0.56 


28.5 
0.59 


27.4 
0.58 


26.6 
0.55 


26.3 

0.51 


27.0 
0.47 


28.4 
0.45 


30.2 
0.46 


43 


RA 
DEC 


12 31 
- 1014 


1.0 
0.96 


2.5 
1.00 


3.4 
1.04 


3.8 

1.09 


3.7 

1.13 


3.2 

1.16 


2.4 
1.17 


1.5 

1.16 


0.8 
1.12 


0.7 
1.09 


1.2 
1.05 


2.4 
1.04 


4.0 
1.05 


44 


RA 
DEC 


12 47 
- 1060 


33.7 

0.75 


35.3 

0.78 


36.3 

0.82 


36.9 
0.87 


36.9 

0.92 


36.3 

0.95 


35.5 

0.96 


34.6 
0.95 


33.7 

0.92 


33.4 
0.88 


33.9 

0.84 


35.1 
0.83 


36.8 

0.83 


45 


RA 
DEC 


12 53 
994 


52.8 

1.05 


54.3 
1.04 


55.3 

1.06 


55.9 

1.09 


55.8 
1.14 


55.2 
1.17 


54.4 
1.19 


53.5 

1.18 


52.9 
1.15 


52.6 
1.10 


52.8 
1.05 


53.8 

1.00 


55.2 
0.96 


46 


RA 
DEC 


13 23 
976 


47.1 
0.66 


48.5 
0.64 


49.6 
0.65 


50.2 
0.69 


50.3 

0.73 


49.8 

0.77 


49.1 
0.79 


48.2 
0.79 


47.5 

0.76 


47.0 
0.72 


47.1 
0.67 


47.9 
0.62 


49.2 
0.57 


47 


RA 
DEC 


13 25 
- 198 


2.0 
0.12 


3.0 
0.15 


3.7 

0.17 


4.2 
0.19 


4.3 
0.19 


4.2 
0.19 


4.0 

0.18 


3.6 
0.17 


3.2 

0.16 


3.1 

0.16 


3.2 

0.16 


3.8 

0.17 


4.8 
0.20 


48 


RA 
DEC 


13 47 
876 


24.1 
0.88 


25.4 
0.86 


26.5 
0.87 


27.1 
0.90 


27.3 
0.94 


27.0 
0.98 


26.4 
1.00 


25.7 
1.01 


25.0 
0.99 


24.5 
0.95 


24.5 
0.90 


25.1 
0.85 


26.2 
0.80 


49 


RA 
DEC 


14 03 
- 1072 


36.7 

0.94 


38.4 
0.96 


39.8 

0.99 


40.8 
1.03 


41.3 
1.08 


41.2 
1.11 


40.6 
1.14 


39.6 

1.14 


38.6 

1.12 


37.9 
1.09 


38.0 
1.05 


38.8 

1.02 


40.4 
1.02 


50 


RA 
DEC 


14 06 
- 646 


30.2 
0.24 


31.3 
0.27 


32.2 

0.30 


33.0 
0.33 


33.3 

0.36 


33.3 

0.38 


33.0 
0.38 


32.5 
0.38 


32.0 
0.37 


31.6 
0.34 


31.6 
0.32 


32.2 

0.31 


33.3 

0.32 
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Table 10b(5). Apparent places of stars, 1997 (mils of declination) - continued 





Right 
Ascen- 
sion (Hr Min) 
Decli- 
nation (Mils) 






ZERO HOURS UNIVERSAL TIME (GMT) OF FIRST DAY 


OF MONTH 






Star 


JAN 


FEB 


MAR 


APR 


MAY 


JUN 


JUL 


AUG 


SEP 


OCT 


NOV 


DEC 


JAN 


No. 








Seconds 


(time 


of RA or arc of declination) 










51 


RA 
DEC 


14 15 
341 


30.8 
0.28 


31.7 
0.25 


32.5 
0.24 


33.2 

0.25 


33.4 
0.27 


33.4 
0.30 


33.1 

0.32 


32.7 
0.33 


32.3 

0.32 


31.9 
0.31 


31.9 

0.28 


32.3 

0.24 


33.2 

0.20 


52 


RA 
DEC 


14 39 
- 1081 


23.2 

0.20 


25.0 
0.20 


26.4 
0.23 


27.6 
0.27 


28.2 
0.31 


28.2 

0.35 


27.7 
0.37 


26.7 
0.38 


25.6 

0.37 


24.8 
0.34 


24.6 
0.30 


25,3 

0.27 


26.8 

0.26 


53 


RA 
DEC 


14 50 
- 284 


42.2 
0.92 


43.2 

0.94 


44.0 
0.96 


44.7 
0.98 


45.2 
0.99 


45.3 

0.99 


45.2 
0.99 


44.9 
0.98 


44.4 
0.97 


44.0 
0.96 


43.9 
0.96 


44.3 
0.97 


45.1 
0.99 


54 


RA 
DEC 


14 50 
1318 


38.3 

0.48 


40.8 

0.46 


43.2 
0.46 


45.1 
0.49 


45.8 
0.54 


45.3 
0.59 


43.7 
0.62 


41.5 
0.63 


39.2 

0.61 


37.3 

0.58 


36.3 

0.52 


36.6 
0.47 


38.2 

0.42 


55 


RA 
DEC 


15 34 
475 


32.5 

0.10 


33.4 

0.07 


34.3 

0.06 


35.1 
0.06 


35.6 
0.09 


35.8 

0.13 


35.7 
0.16 


35.3 

0.18 


34.7 
0.18 


34.2 
0.17 


33.9 

0.14 


34.0 
0.10 


34.7 
0.05 


56 


RA 

DEC 


16 00 

- 401 


8.4 
0.96 


9.4 
0.97 


10.3 
0.99 


11.2 
1.00 


11.8 
1.00 


12.2 

1.01 


12.3 

1.01 


12.0 
1.01 


11.5 
1.01 


11.0 
1.00 


10.7 
1.00 


10.9 
1.00 


11.6 
1.00 


57 


RA 
DEC 


16 29 
- 469 


12.3 
0.73 


13.2 

0.73 


14.2 
0.74 


15.1 
0.76 


15.9 
0.77 


16.3 
0.77 


16.5 
0.78 


16.3 
0.78 


15.8 
0.78 


15.2 
0.77 


14.8 
0.76 


14.9 
0.76 


15.6 

0.76 


58 


RA 
DEC 


16 48 
- 1226 


18.0 
0.98 


19.9 

0.96 


22.0 
0.96 


24.3 
0.97 


26.2 
1.00 


27.3 
1.04 


27.5 
1.08 


26.9 
1.11 


25.4 
1.12 


23.8 
1.11 


22.6 
1.08 


22.5 

1.05 


23.6 

1.01 


59 


RA 

DEC 


17 10 
- 279 


11.2 
0.44 


11.9 
0.45 


12.8 

0.46 


13.7 
0.47 


14.5 
0.47 


15.0 
0.46 


15.3 
0.46 


15.2 

0.45 


14.8 
0.45 


14.2 
0.45 


13.8 
0.45 


13.7 
0.45 


14.2 
0.46 


60 


RA 

DEC 


17 33 

- 659 


22.8 

0.53 


23.7 

0.52 


24.6 
0.52 


25.8 

0.53 


26.7 
0.54 


27.5 
0.55 


27.9 

0.56 


27.8 
0.57 


27.3 

0.58 


26.6 
0.58 


26.1 
0.57 


26.0 
0.56 


26.4 
0.54 


61 


RA 

DEC 


17 34 
223 


46.4 

0.36 


47.1 
0.33 


47.8 
0.31 


48.7 
0.31 


49.5 
0.32 


50.1 
0.35 


50.3 
0.38 


50.2 
0.40 


49.8 
0.42 


49.2 
0.42 


48.7 
0.41 


48.6 
0.38 


48.9 
0.35 


62 


RA 
DEC 


17 56 

915 


30.0 
0.39 


30.7 

0.34 


31.7 

0.31 


32.9 

0.31 


34.0 
0.33 


34.7 
0.38 


34.9 
0.43 


34.6 
0.47 


33.8 

0.50 


32.7 

0.50 


31.7 
0.48 


31.2 
0.44 


31.3 

0.39 


63 


RA 

DEC 


18 23 

- 611 


56.8 
0.26 


57.5 

0.25 


58.3 
0.25 


59.4 
0.24 


60.4 
0.24 


61.3 
0.25 


61.8 
0.25 


61.9 
0.27 


61.6 

0.28 


60.9 
0.28 


60.3 
0.28 


60.0 
0.27 


60.3 
0.26 


64 


RA 
DEC 


18 36 
689 


48.6 
0.48 


49.1 
0.43 


49.8 
0.40 


50.8 
0.39 


51.8 
0.41 


52.6 
0.45 


53.0 
0.50 


52.9 
0.54 


52.4 

0.57 


51.6 
0.58 


50.9 
0.57 


50.4 
0.54 


50.4 
0.49 


65 


RA 
DEC 


18 55 
- 467 


3.3 

0.53 


3.8 

0.53 


4.5 
0.52 


5.5 
0.52 


6.5 
0.51 


7.3 

0.50 


7.9 

0.50 


8.1 
0.50 


7.9 

0.51 


7.3 

0.52 


6.7 

0.52 


6.4 

0.52 


6.6 

0.51 


66 


RA 
DEC 


19 50 
157 


37.0 
0.56 


37.3 

0.53 


37.8 

0.52 


38.6 

0.51 


39.5 

0.53 


40.3 
0.55 


40.9 
0.58 


41.2 
0.61 


41.1 
0.63 


40.6 
0.64 


40.0 
0.63 


39.7 
0.62 


39.6 

0.60 


67 


RA 
DEC 


20 25 
- 1008 


22.0 
0.80 


22.3 

0.77 


23.0 
0.73 


24.3 
0.70 


25.8 
0.68 


27.3 
0.68 


28.5 
0.69 


29.1 
0.72 


29.1 

0.75 


28.4 
0.78 


27.3 
0.79 


26.5 
0.78 


26.2 
0.75 


68 


RA 
DEC 


20 41 
804 


18.6 
0.86 


18.5 
0.81 


18.9 
0.78 


19.8 
0.76 


20.8 
0.76 


21.9 
0.78 


22.8 
0.82 


23.2 
0.87 


23.0 
0.92 


22.4 
0.95 


21.6 
0.96 


20.8 
0.95 


20.4 
0.92 


69 


RA 
DEC 


21 41 
- 1375 


2.4 

1.11 


1.7 
1.06 


2.3 

1.01 


4.4 
0.97 


7.4 

0.93 


10.8 
0.92 


13.9 
0.93 


16.1 
0.96 


16.6 
1.00 


15.5 
1.04 


13.0 

1.06 


10.3 
1.06 


8.3 
1.04 


70 


RA 
DEC 


21 44 
175 


1.5 
0.34 


1.5 
0.32 


1.7 
0.31 


2.2 

0.30 


3.0 
0.31 


3.9 
0.34 


4.7 
0.37 


5.3 

0.40 


5.5 

0.42 


5.3 

0.44 


4.9 

0.44 


4.4 

0.43 


4.1 
0.42 


71 


RA 

DEC 


22 08 
- 834 


1.0 
1.16 


0.8 
1.14 


1.0 
1.11 


1.6 

1.07 


2.6 

1.03 


3.8 

1.01 


5.0 

1.00 


6.0 
1.01 


6.4 

1.03 


6.2 

1.06 


5.5 

1.09 


4.8 

1.10 


4.3 
1.09 


72 


RA 
DEC 


22 57 
- 526 


28.2 

0.94 


27.9 

0.93 


27.9 
0.91 


28.3 
0.88 


29.0 
0.85 


29.9 
0.81 


30.9 
0.80 


31.8 
0.79 


32.3 

0.80 


32.3 

0.81 


32.0 
0.83 


31.5 
0.85 


31.1 
0.85 


73 


RA 
DEC 


23 04 

270 


36.4 
0.06 


36.1 
0.04 


36.1 
0.02 


36.3 

0.01 


37.0 
0.01 


37.8 
0.03 


38.8 
0.06 


39.6 

0.10 


40.0 
0.13 


40.0 
0.15 


39.8 

0.16 


39.4 
0.16 


39.0 
0.14 
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Table 11a. Apparent places of Polaris (star No. 10), 1993 



FM 6-300 



DECLINATION 



DEG 



MIN 



SEC 



MILS 



RIGHT ASCENSION 



HR 



MIN 



SEC 



JAN 





JAN 


10 


JAN 


20 


JAN 30 


FEB 





FEB 


10 


FEB 


20 


FEB 


30 


MAR 





MAR 


10 


MAR 


20 


MAR 


30 


APR 





APR 


10 


APR 


20 


APR 30 


MAY 





MAY 


10 


MAY 


20 


MAY 


30 


JUN 





JUN 


10 


JUN 


20 


JUN 


30 


JUL 





JUL 


10 


JUL 


20 


JUL 


30 


AUG 





AUG 


10 


AUG 


20 


AUG 


30 


SEP 





SEP 


10 


SEP 


20 


SEP 30 


OCT 





OCT 


10 


OCT 


20 


OCT 


30 


NOV 





NOV 


10 


NOV 20 


NOV 


30 


DEC 





DEC 


10 


DEC 


20 


DEC 


30 



89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 



14 

14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
13 

13 
13 
13 
13 

13 
13 
13 
13 

13 

13 
13 
13 

13 
13 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 



22 
23 
24 
25 

25 
25 
24 
22 

23 

21 
18 
15 

15 
12 
09 
06 

06 
03 
00 
58 

57 
55 
54 
52 

52 
52 
52 
52 

52 
53 
55 
57 

57 

59 
02 
05 

05 
09 
12 
16 

16 
20 
23 
27 

27 
30 
33 
35 



1586.48 
1586.49 
1586.49 
1586.49 

1586.49 
1586.49 
1586.49 
1586.48 

1586.48 
1586.47 
1586.46 
1586.45 

1586.45 
1586.43 
1586.41 
1586.40 

1586.40 
1586.38 
1586.37 
1586.36 

1586.36 
1586.35 
1586.34 
1586.33 

1586.33 
1586.33 
1586.33 
1586.33 

1586.33 
1586.34 
1586.34 
1586.35 

1586.36 
1586.37 
1586.38 
1586.40 

1586.40 
1586.41 
1586.43 
1586.45 

1586.45 
1586.47 
1586.49 
1586.50 

1586.50 
1586.52 
1586.53 
1586.54 



02 
02 
02 
02 

02 
02 
02 

02 

02 
02 

02 
02 

02 

02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 

02 
02 
02 

02 

02 
02 
02 



25 
25 
25 
24 

24 
24 
24 
24 

24 
23 
23 
23 

23 
23 
23 
23 

23 
23 

23 
23 

23 

24 
24 
24 

24 
24 
25 
25 

25 
25 
26 
26 

26 
26 
26 
26 

26 
27 
27 
27 

27 
27 
27 
27 

27 
27 
27 
26 



33 

20 
06 
49 

47 
32 

17 
03 

05 
52 
42 
35 

34 
29 
27 
29 

29 
34 

41 
50 

51 
04 
19 
34 

34 
50 
08 
25 

27 
44 
00 
17 

18 
33 
46 
57 

57 
07 
15 

18 

19 
21 
20 
16 

16 
09 
00 
49 
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Table lib. Apparent places of Polaris (star No. 10), 1994 



DECLINATION 



DEC 



MIN 



SEC 



MILS 



RIGHT ASCENSION 



HR 



MIN 



SEC 



JAN 





JAN 


10 


JAN 


20 


JAN 30 


FES 





FEB 


10 


FEB 20 


FEB 30 


MAR 





MAR 


10 


MAR 


20 


MAR 30 


APR 





APR 


10 


APR 20 


APR 30 


MAY 





MAY 


10 


MAY 20 


MAY 30 


JUN 





JUN 


10 


JUN 


20 


JUN 30 


JUL 





JUL 


10 


JUL 


20 


JUL 30 


AUG 





AUG 


10 


AUG 20 


AUG 30 


SEP 





SEP 


10 


SEP 


20 


SEP 30 


OCT 





OCT 


10 


OCT 


20 


OCT 30 


NOV 





NOV 10 


NOV 20 


NOV 30 


DEC 





DEC 


10 


DEC 20 


DEC 30 



89 
89 
89 
89 

89 
89 
89 

89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 

89 
89 
89 

89 
89 
89 
89 

89 

89 
89 
89 



14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 

14 
14 

14 
14 
14 
14 

14 
14 
14 
14 



35 
37 
38 
39 

39 
39 
38 
36 

36 
35 
32 

29 

29 
26 
23 

20 

20 
17 

14 
11 

11 
09 
07 
06 

06 
05 
05 
06 

06 
07 
08 
10 

10 
13 
16 
19 

19 
22 
25 
29 

29 
33 

37 

40 

40 
43 
46 
48 



1586.54 
1586.55 
1586.56 
1586.56 

1586.56 
1586.56 
1586.56 
1586.55 

1586.55 
1586.54 
1586.53 
1586.51 

1586.51 
1586.50 
1586.48 
1586.47 

1586.47 
1586.45 
1586.44 
1586.43 

1586.43 
1586.41 
1586.41 
1586.40 

1586.40 
1586.40 
1586.40 
1586.40 

1586.40 
1586.40 
1586.41 
1586.42 

1586.42 
1586.43 
1586.45 
1586.46 

1586.46 
1586.48 
1586.50 
1586.51 

1586.52 
1586.53 
1586.55 
1586.57 

1586.57 
1586.58 
1586.60 
1586.61 



02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 

02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 

02 
02 

02 
02 
02 
02 

02 
02 

02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 



26 
26 
26 
26 

26 
25 
25 
25 

25 
25 
24 
24 

24 
24 
24 
24 

24 
24 
24 
25 

25 
25 
25 
25 

25 
26 
26 
26 

26 
26 
27 
27 

27 
27 
27 
28 

28 
28 
28 
28 

28 
28 

28 
28 

28 
28 

28 
27 



47 
34 
18 
02 

00 
45 
29 
15 

17 
05 
54 
46 

45 
40 
39 
40 

40 
44 

51 
01 

02 
14 
28 
43 

43 
00 
17 
34 

36 
53 

11 
26 

28 

42 
56 

08 

08 
17 
24 
29 

29 

31 
30 
26 

26 
19 
10 
59 
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Table lie. Apparent places of Polaris (star No. 10), 1995 





DECLINATION 


RIGHT ASCENSION 




DEG 


MIN 


SEC 


MILS 


HR 


MIN 


SEC 


JAN 


89 


14 


49 


1586.61 


02 


27 


57 


JAN 10 


89 


14 


50 


1586.62 


02 


27 


43 


JAN 20 


89 


14 


52 


1586.63 


02 


27 


28 


JAN 30 


89 


14 


52 


1586.63 


02 


27 


12 


FEB 


89 


14 


52 


1586.63 


02 


27 


11 


FEB 10 


89 


14 


52 


1586.63 


02 


26 


54 


FEB 20 


89 


14 


51 


1586.62 


02 


26 


38 


FEB 30 


89 


14 


50 


1586.62 


02 


26 


23 


MAR 


89 


14 


50 


1586.62 


02 


26 


27 


MAR 10 


89 


14 


48 


1586.61 


02 


26 


13 


MAR 20 


89 


14 


46 


1586.60 


02 


26 


02 


MAR 30 


89 


14 


43 


1586.58 


02 


25 


53 


APR 


89 


14 


43 


1586.58 


02 


25 


53 


APR 10 


89 


14 


40 


1586.57 


02 


25 


48 


APR 20 


89 


14 


36 


1586.55 


02 


25 


46 


APR 30 


89 


14 


33 


1586.53 


02 


25 


47 


MAY 


89 


14 


33 


1586.53 


02 


25 


47 


MAY 10 


89 


14 


30 


1586.52 


02 


25 


50 


MAY 20 


89 


14 


27 


1586.51 


02 


25 


58 


MAY 30 


89 


14 


25 


1586.49 


02 


26 


07 


JUN 


89 


14 


25 


1586.49 


02 


26 


08 


JUN 10 


89 


14 


22 


1586.48 


02 


26 


20 


JUN 20 


89 


14 


21 


1586.47 


02 


26 


34 


JUN 30 


89 


14 


20 


1586.47 


02 


26 


50 


JUL 


89 


14 


20 


1586.47 


02 


26 


50 


JUL 10 


89 


14 


19 


1586.46 


02 


27 


06 


JUL 20 


89 


14 


19 


1586.46 


02 


27 


22 


JUL 30 


89 


14 


19 


1586.46 


02 


27 


40 


AUG 


89 


14 


19 


1586.47 


02 


27 


42 


AUG 10 


89 


14 


20 


1586.47 


02 


27 


59 


AUG 20 


89 


14 


21 


1586,48 


02 


28 


16 


AUG 30 


89 


14 


23 


1586.49 


02 


28 


31 


SEP 


89 


14 


24 


1586.49 


02 


28 


33 


SEP 10 


89 


14 


26 


1586.50 


02 


28 


43 


SEP 20 


89 


14 


29 


1586.51 


02 


29 


02 


SEP 30 


89 


14 


32 


1586.53 


02 


29 


13 


OCT 


89 


14 


32 


1586.53 


02 


29 


13 


OCT 10 


89 


14 


35 


1586.54 


02 


29 


22 


OCT 20 


89 


14 


39 


1586.56 


02 


29 


30 


OCT 30 


89 


14 


42 


1586.58 


02 


29 


35 


NOV 


89 


14 


43 


1586.58 


02 


29 


35 


NOV 10 


89 


14 


46 


1586.60 


02 


29 


37 


NOV 20 


89 


14 


50 


1586.62 


02 


29 


35 


NOV 30 


89 


14 


53 


1586.63 


02 


29 


32 


DEC 


89 


14 


53 


1586.63 


02 


29 


32 


DEC 10 


89 


14 


57 


1586.65 


02 


29 


26 


DEC 20 


89 


14 


59 


1586.66 


02 


29 


16 


DEC 30 


89 


15 


02 


1586.68 


02 


29 


04 
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Table Ud. Apparent places of Polaris (star No. 10), 1996 



DECLINATION 



DEG 



MIN 



SEC 



MILS 



RIGHT ASCENSION 



KR 



MIN 



SEC 



JAN 





JAN 


10 


JAN 


20 


JAN 


30 


FEB 





FEB 


10 


FEB 20 


FEB 30 


MAR 





MAR 


10 


MAR 20 


MAR 30 


APR 





APR 


10 


APR 20 


APR 30 


MAY 





MAY 


10 


MAY 


20 


MAY 30 


JUN 





JUN 


10 


JUN 


20 


JUN 30 


JUL 





JUL 


10 


JUL 


20 


JUL 


30 


AUG 





AUG 


10 


AUG 20 


AUG 30 


SEP 





SEP 


10 


SEP 20 


SEP 30 


OCT 





OCT 


10 


OCT 


20 


OCT 


30 


NOV 





NOV 


10 


NOV 20 


NOV 30 


DEC 





DEC 


10 


DEC 


20 


DEC 30 



89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 

89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 

89 
89 
89 
89 



15 
15 
15 
15 

15 
15 
15 
15 

15 

15 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 

14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
14 
14 
14 

14 
15 
15 
15 

15 
15 
15 
15 



02 
04 
05 
06 

06 
05 
05 
03 

03 
01 
59 
56 

56 
53 
50 
47 

47 
44 
41 
38 

38 
36 
34 
33 

33 
32 
32 
33 

33 

34 
35 
37 

37 
40 
42 
46 

46 
49 
52 
56 

56 

00 
04 
07 

07 
10 
13 
16 



1586.68 
1586.69 
1586.69 
1586.69 

1586.69 
1586.69 
1586.69 
1586.68 

1586.68 
1586.67 
1586.66 
1586.65 

1586.65 
1586.63 
1586.62 
1586.60 

1586.60 
1586.59 
1586.57 
1586.56 

1586.56 
1586.55 
1586.54 
1586.53 

1586.53 
1586.53 
1586.53 
1586.53 

1586.53 
1586.54 
1586.54 
1586.55 

1586.56 
1586.57 
1586.58 
1586.60 

1586.60 
1586.61 
1586.63 
1586.65 

1586.65 
1586.67 
1586.69 
1586.70 

1586.70 
1586.72 
1586.73 
1586.74 



02 

02 
02 
02 

02 

02 
02 
02 

02 

02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 

02 
02 
02 

02 

02 
02 
02 

02 
02 

02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 
02 
02 
02 

02 

02 
02 
02 



29 
28 
28 
28 

28 
27 
27 
27 

27 
27 
27 
26 

26 
26 
26 
26 

26 
26 
27 
27 

27 
27 
27 
27 

27 
28 
28 
28 

28 
29 
29 
29 

29 
29 

30 
30 

30 
30 
30 
30 

30 
30 
30 
30 

30 
30 
30 
30 



03 
49 

34 
17 

16 
58 
43 
28 

30 
16 
05 
57 

56 
51 
48 
49 

49 
54 
01 

10 

11 
23 
37 
52 

52 
08 
25 
43 

45 
02 
18 
34 

36 

51 
04 
15 

15 
24 
32 
36 

37 
38 
37 
33 

33 

26 

16 
04 
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Table lie. Apparent places of Polaris (star No. 10), 1997 





DECLINATION 


RIGHT ASCENSION 




DEG 


MIN 


SEC 


MILS 


HR 


MIN 


SEC 


JAN 


89 


15 


16 


1586.74 


02 


30 


02 


JAN 10 


89 


15 


18 


1586.75 


02 


29 


49 


JAN 20 


89 


15 


19 


1586-76 


02 


29 


33 


JAN 30 


89 


15 


19 


1586.76 


02 


29 


16 


FEB 


89 


15 


19 


1586,76 


02 


29 


14 


FEB 10 


89 


15 


19 


1586.76 


02 


28 


57 


FEB 20 


89 


15 


18 


1586-76 


02 


28 


42 


FEB 30 


89 


15 


17 


1586.75 


02 


28 


26 


MAR 


89 


15 


17 


1586.75 


02 


28 


29 


MAR 10 


89 


15 


15 


1586.74 


02 


28 


15 


MAR 20 


89 


15 


13 


1586-73 


02 


28 


05 


MAR 30 


89 


15 


10 


1586.72 


02 


27 


56 


APR 


89 


15 


10 


1586.72 


02 


27 


55 


APR 10 


89 


15 


07 


1586.70 


02 


27 


49 


APR 20 


89 


15 


04 


1586.69 


02 


27 


47 


APR 30 


89 


15 


01 


1586-67 


02 


27 


48 


MAY 


89 


15 


01 


1586.67 


02 


27 


48 


MAY 10 


89 


14 


58 


1586.65 


02 


27 


52 


MAY 20 


89 


14 


55 


1586-64 


02 


27 


58 


MAY 30 


89 


14 


52 


1586.63 


02 


28 


07 


JUN 


89 


14 


52 


1586.63 


02 


28 


08 


JUN 10 


89 


14 


50 


1586.62 


02 


28 


21 


JUN 20 


89 


14 


48 


1586.61 


02 


28 


34 


JUN 30 


89 


14 


47 


1586.60 


02 


28 


49 


JUL 


89 


14 


47 


1586.60 


02 


28 


49 


JUL 10 


89 


14 


46 


1586.60 


02 


29 


05 


JUL 20 


89 


14 


46 


1586.60 


02 


29 


23 


JUL 30 


89 


14 


47 


1586.60 


02 


29 


40 


AUG 


89 


14 


47 


1586.60 


02 


29 


42 


AUG 10 


89 


14 


48 


1586.61 


02 


29 


59 


AUG 20 


89 


14 


49 


1586.61 


02 


30 


15 


AUG 30 


89 


14 


51 


1586.62 


02 


30 


32 


SEP 


89 


14 


51 


1586.62 


02 


30 


33 


SEP 10 


89 


14 


54 


1586.64 


02 


30 


48 


SEP 20 


89 


14 


56 


1586.65 


02 


31 


01 


SEP 30 


89 


15 


00 


1586.66 


02 


31 


12 


OCT 


89 


15 


00 


1586.66 


02 


31 


12 


OCT 10 


89 


15 


03 


1586.68 


02 


31 


22 


OCT 20 


89 


15 


06 


1586.70 


02 


31 


29 


OCT 30 


89 


15 


10 


1586.72 


02 


31 


33 


NOV 


89 


15 


10 


1586.72 


02 


31 


34 


NOV 10 


89 


15 


14 


1586.74 


02 


31 


35 


NOV 20 


89 


15 


18 


1586.75 


02 


31 


35 


NOV 30 


89 


15 


21 


1586.77 


02 


31 


30 


DEC 


89 


15 


21 


1586.77 


02 


31 


30 


DEC 10 


89 


15 


24 


1586.79 


02 


31 


23 


DEC 20 


89 


15 


27 


1586.80 


02 


31 


13 


DEC 30 


89 


15 


30 


1586.81 


02 


31 


02 
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Table 12a. To determine azimuth from Polaris, 1993 





o h 


1 h 


2 h 


3 h 


4 h 


5 h 


6 h 


7 h 


8 h 


9 h 


10 h 


n h 


LST 


























b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


V 


Minutes 





























+27,5 


+16.9 


+ 5.1 


- 7.0 


-18.6 


-29.0 


-37.2 


-42.9 


-45.6 


-45.2 


-41.7 


-35,4 


3 


27.0 


16.4 


4.5 


7.6 


19.2 


29.4 


37.6 


43.1 


45.7 


45.1 


41.4 


35.0 


6 


26.5 


15.8 


3.9 


8.2 


19.7 


29.9 


37.9 


43.3 


45.7 


45.0 


41.2 


34.7 


it 


26.0 


15.2 


3.3 


8.8 


20.3 


30.3 


38.3 


43.5 


45.7 


44.8 


40.9 


34.3 


25.5 


14.6 


2.7 


9.4 


20.8 


30.8 


38.6 


43.7 


45.8 


44.7 


40.6 


33.9 


15 


+25.0 


+14.1 


+ 2.1 


-10.0 


-21.4 


-31.2 


-38.9 


-43.9 


-45.8 


-44.6 


-40.4 


-33.5 


18 


24.5 


13.5 


1.5 


10.6 


21.9 


31.7 


39.2 


44.0 


45.8 


44.4 


40.1 


33.1 


21 


24.0 


12.9 


0.9 


11.2 


22.4 


32.1 


39.5 


44.2 


45.8 


44.3 


39.8 


32.6 


24 


23.5 


12.3 


+ 0.3 


11.8 


23.0 


32.5 


39.8 


44.4 


45.8 


44.1 


39.5 


32.2 


27 


22.9 


11.7 


- 0.3 


12.3 


23.5 


33.0 


40.1 


44.5 


45.8 


44.0 


39.2 


31.8 


30 


+22.4 


+11.1 


- 0.9 


-12.9 


-24.0 


-33.4 


-40.4 


-44.6 


-45.8 


-43.8 


-38.9 


-31.4 


33 


21.9 


10.5 


1.5 


13.5 


24.5 


33.8 


40.7 


44.8 


45.8 


43.6 


38.6 


30.9 


36 


21.3 


10.0 


2.1 


14.1 


25.0 


34.2 


41.0 


44.9 


45.7 


43.4 


38.2 


30.5 


39 


20.8 


9.4 


2.8 


14.7 


25.5 


34.6 


41.2 


45.0 


45.7 


43.2 


37.9 


30.0 


42 


20.3 


8.8 


3.4 


15.2 


26.0 


35.0 


41.5 


45.1 


45.6 


43.0 


37.6 


29.6 


\ 45 


+19.7 


+ 8.2 


- 4.0 


-15.8 


-26.5 


-35.4 


-41.8 


-45.2 


-45.6 


-42.8 


-37.2 


-29.1 


48 


19.2 


7.6 


4.6 


16.4 


27.0 


35.8 


42.0 


45.3 


45.5 


42.6 


36.9 


28.7 


51 


18.6 


7.0 


5.2 


17.0 


27.5 


36.1 


42.2 


45.4 


45.4 


42.4 


36.5 


28.2 


54 


18.0 


6.4 


5.8 


17.5 


28.0 


36.5 


42.5 


45.5 


45.4 


42.2 


36.2 


27.8 


57 


17.5 


5.8 


6.4 


18.1 


28.5 


36.9 


42.7 


45.5 


45.3 


41.9 


35.8 


27.3 


60 


+16.9 


+ 5.1 


- 7.0 


-18.6 


-29.0 


-37.2 


-42.9 


-45.6 


-45.2 


-41.7 


-35.4 


-26.8 


LATITUDE 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+.2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+.3 


+.3 


+.3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .3 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


30 


-.2 


-.1 


.0 


+ .1 


+.2 


+.2 


+.2 


+ .1 


.0 


-.1 


-.2 


-.2 


40 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+.1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


+.1 


+.1 


.0 


.0 


.0 


.0 


-.1 


-.1 


*0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+.1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+.1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


64 


+.2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+ .3 


+ ^ 


s 


-.2 


-.3 


-.3 


-.3 


-.1 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


-.1 


-.1 


.0 


.0 


+ .1 


+ .1 


+ .1 


+ .2 


+.2 


+ .2 


+ .2 


+ .2 


FEB 


-.3 


-.2 


-.2 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


MAR 


.3 


-.3 


-.3 


-.3 


-.2 


-.1 


-.1 


.0 


+ .1 


+ .2 


+ .3 


+ .3 


APR 


-.3 


-.4 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


MAY 


-.2 


-.3 


-.3 


-.4 


-.4 


-.4 


-.3 


.3 


-.2 


-.1 


.0 


+ .1 


JUN 


-.1 


-.2 


-.2 


-.3 


-.3 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


JUL 


+ .1 


.0 


-.1 


-.2 


-.2 


-.3 


-.3 


-.3 


-.3 


-.3 


-.2 


-.2 


AUG 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.1 


-.2 


-.3 


-.3 


-.3 


-.3 


-.3 


SEP 


+ .3 


+ .3 


+.2 


+ .2 


+.1 


.0 


.0 


-.1 


-.2 


.2 


-.3 


-.3 


OCT 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.3 


NOV 


+ .3 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .2 


+ .2 


.0 


-.1 


-.2 


DEC 


+ .1 


., 


+.3 


+ .4 


+ .4 


+.5 


+.4 


+ .4 


+ ' 3 


+ .2 


+ - 1 


.0 
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Table 12a. To determine azimuth from Polaris, 1993 - continued 



LST 


12 h 


13 h 


14 h 


15 h 


16 h 


1/ 


18 h 


19 h 


20 h 


21 h 


22 h 


23 H 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


b o 


Minutes 





























•26.8 


-16.4 


- 5.0 


+ 6.8 


+18.1 


+28.2 


+36.5 


+42,4 


+45.4 


+45.4 


+42.2 


+36.1 


3 


26.3 


15.9 


4.4 


7.4 


18.6 


28.7 


36.9 


42,6 


45.5 


45.3 


42.0 


35.8 


6 


25.8 


15.3 


3.8 


7.9 


19.2 


29.2 


37.2 


42,8 


45.6 


45.2 


41.7 


35.4 


9 


25.3 


14.8 


3.2 


8.5 


19.7 


29.6 


37.6 


43.1 


45.6 


45.1 


41.5 


35.0 


12 


24.8 


14.2 


2.6 


9.1 


20.2 


30.1 


37.9 


43.3 


45.7 


45.0 


41.2 


34.6 


15 


-24.3 


-13.6 


- 2.0 


+ 9.7 


+20.8 


+30.5 


+38.3 


+43,4 


+45.7 


+44.9 


+41.0 


+34.2 


18 


23.8 


13.1 


1.5 


10.3 


21.3 


31.0 


38.6 


43.6 


45.8 


44.8 


40.7 


33.8 


21 


23.3 


12.5 


0.9 


10.8 


21.8 


31.4 


38.9 


43.8 


45.8 


44.6 


40.4 


33.4 


24 


22.8 


11.9 


- 0.3 


11.4 


22.3 


31.8 


39.2 


44.0 


45.8 


44.5 


40.1 


32.9 


27 


22.3 


11.4 


+ 0.3 


12.0 


22.9 


32.2 


39.5 


44.1 


45.8 


44.3 


39.8 


32.5 


30 


-21.8 


-10.8 


+ 0.9 


+12.5 


+23.4 


+32.7 


+39.8 


+44.3 


+45.8 


+44.2 


+39.5 


+32.1 


33 


21.3 


10.2 


1.5 


13.1 


23.9 


33.1 


40.1 


44.4 


45.8 


44.0 


39.2 


31.7 


36 


20.7 


9.6 


2.1 


13.7 


24.4 


33.5 


40.4 


44.6 


45.8 


43.9 


38.9 


31.2 


39 


20.2 


9.1 


2.7 


14.2 


24.9 


33.9 


40.7 


44.7 


45.8 


43.7 


38.6 


30.8 


42 


19.7 


8.5 


3.3 


14.8 


25.4 


34.3 


40.9 


44.8 


45.7 


43.5 


38.2 


30.3 


, 45 


-19.2 


- 7.9 


+ 3.8 


+15.4 


+25.9 


+34.7 


+41.2 


+45.0 


+45.7 


+43.3 


+37.9 


+29.9 


48 


18.6 


7.3 


4.4 


15.9 


26.3 


35.1 


41.5 


45.1 


45.6 


43.1 


37.6 


29.4 


51 


18.1 


6.7 


5.0 


16.5 


26.8 


35.4 


41.7 


45.2 


45.6 


42.9 


37.2 


28.9 


54 


17.5 


6.2 


5.6 


17.0 


27.3 


35.8 


41.9 


45.3 


45.5 


42.7 


36.9 


28.5 


57 


17.0 


5.6 


6.2 


17.6 


27.8 


36.2 


42.2 


45.4 


45.5 


42.5 


36.5 


28.0 


60 


-16.4 


- 5.0 


+ 6.8 


+18.1 


+28.2 


+36.5 


+42.4 


+45.4 


+45.4 


+42.2 


+36.1 


+27.5 


LATITUDE 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+.1 


+.2 


+.3 


+.2 


+ .1 


.0 


-.1 


-.2 


-.3 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


.2 


-.2 


40 


-.1 


-.1 


.0 


+ .1 


+.1 


+.1 


+.1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


+ .1 


+ .1 


.0 


.0 


.0 


.0 


-.1 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+ .1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+.1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+ .3 


+.1 


.0 


-.2 


-.3 


-.3 


-.3 


-.1 


.0 


+.2 


+.3 


+.3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


+ .1 


+ .1 


.0 


.0 


-.1 


-.1 


-.1 


-.2 


-.2 


-.2 


-.2 


-.2 


FEB 


+ .3 


+ .2 


+ .2 


+ .1 


+ .1 


.0 


-.1 


-.1 


-.2 


-.2 


-.3 


-.3 


MAR 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .1 


+.1 


.0 


-.1 


-.2 


.3 


-.3 


APR 


+ .3 


+ .4 


+ .4 


+ .4 


+ .3 


+ .3 


+.2 


+ .1 


.0 


-.1 


-.2 


-.2 


MAY 


+ .2 


+ .3 


+.3 


+ .4 


+ .4 


+.4 


+ .3 


+ .3 


+.2 


+.1 


.0 


-.1 


JUN 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


JUL 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+.3 


+ .3 


+ .3 


+.3 


+ .2 


+ .2 


AUG 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .1 


+ .2 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


SEP 


-.3 


-.3 


-.2 


-.2 


-.1 


.0 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+.3 


OCT 


.3 


-.3 


-.3 


-.3 


.3 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .3 


NOV 


.3 


-.3 


-.4 


-.4 


-.4 


-.4 


-.3 


-.2 


-.2 


.0 


+ .1 


+ .2 


DEC 


-.1 


-.2 


-.3 


-.4 


-.4 


-.5 


-.4 


-.4 


-.3 


-.2 


■•' 


.0 
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COS (Latitude) 
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Table 12b. To determine azimuth from Polaris, 1994 





o h 


i h 


2 h 


3 h 


4 h 


5 h 


6 h 


7 h 


8 h 


9 h 


10 h 


11 


LST 


























b A 


b n 


b A 


b A 


b A 


b A 


b A 


su 


b 


h 


b„ 


h 








































Minutes 





























+27.6 


+17.1 


+ 5.4 


- 6.7 


= 18.3 


= 28.6 


=36.9 


=42.6 


=45.4 


=45.0 


=41.6 


=35.4 


3 


27.1 


16.5 


4.8 


7.3 


18.9 


29.1 


37.3 


42.8 


45.4 


44.9 


41.4 


35.0 


6 


26.6 


15.9 


4.2 


7.9 


19.4 


29.6 


37.6 


43.0 


45.5 


44.8 


41.1 


34.7 


9 


26.1 


15.4 


3.6 


8.5 


20.0 


30.0 


38.0 


43.2 


45.5 


44.7 


40.8 


34.3 


12 


25.6 


14.8 


2.9 


9.1 


20.5 


30.5 


38.3 


43.4 


45.6 


44.6 


40.6 


33.9 


15 


+25.1 


+14.2 


+ 2.3 


- 9.7 


-21.1 


-30.9 


-38.6 


-43.6 


-45.6 


-44.4 


-40.3 


-33.5 


18 


24.6 


13.6 


1-7 


10.3 


21.6 


31.4 


38.9 


43.8 


45.6 


44.3 


40.0 


33.1 


21 


24.1 


13.1 


1.1 


10.9 


22.1 


31.8 


39.2 


43.9 


45.6 


44.2 


39.7 


32.7 


24 


23.6 


12.5 


+ 0.5 


11.5 


22.7 


32.2 


39.5 


44.1 


45.6 


44.0 


39.4 


32.2 


27 


23.0 


11.9 


- 0.1 


12.1 


23.2 


32.7 


39.8 


44.2 


45.6 


43.8 


39.1 


31.8 


30 


+22.5 


+11.3 


- 0.7 


-12.6 


-23.7 


-33.1 


-40.1 


-44.4 


-45.6 


-43.7 


-38.8 


-31.4 


33 


22.0 


10.7 


1.3 


13.2 


24.2 


33.5 


40.4 


44.5 


45.6 


43.5 


38.5 


31.0 


36 


21.5 


10.1 


1.9 


13.8 


24.7 


33.9 


40.7 


44.6 


45.5 


43.3 


38.2 


30.5 


39 


20.9 


9.5 


2.5 


14.4 


25.2 


34.3 


41.0 


44.8 


45.5 


43.1 


37.9 


30.1 


42 


20.4 


9.0 


3.1 


15.0 


25.7 


34.7 


41.2 


44.9 


45.4 


42.9 


37.5 


29.6 


45 


+19.8 


+ 8.4 


- 3.7 


-15.5 


-26.2 


-35.1 


-41.5 


-45.0 


-45.4 


-42.7 


-37.2 


-29.2 


48 


19.3 


7.B 


4.3 


16.1 


26.7 


35.5 


41.7 


45.1 


45.3 


42.5 


36.9 


28.7 


51 


18.7 


7.2 


4.9 


16.7 


27.2 


35.8 


42.0 


45.2 


45.3 


42.3 


36.5 


28.3 


54 


18.2 


6.6 


5.5 


17.2 


27.7 


36.2 


42.2 


45.2 


45.2 


42.1 


36.1 


27.8 


57 


17.6 


6.0 


6.1 


17.8 


28.2 


36.6 


42.4 


45.3 


45.1 


41.8 


35.8 


27.3 


60 


+17.1 


+ 5.4 


- 6.7 


-18.3 


-28.6 


-36.9 


-42.6 


-45.4 


-45.0 


-41.6 


-35.4 


-26.9 


LATITUDE 


b„ 


b„ 


b, 


b. 


b. 


b„ 


b„ 


b„ 


b„ 


b. 


b,, 


b 4 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+.2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.3 


30 


.2 


-.1 


■ 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


40 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+.1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


+ .1 


+ .1 


.0 


.0 


.0 


.0 


-.1 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+.1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+.1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+.2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


-.1 


-.1 


.0 


.0 


+ .1 


+ .1 


+ .2 


+ .2 


+ .2 


+ .2 


+ .2 


+ .2 


FEB 


-.3 


-.2 


-.2 


-.1 


.0 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .3 


MAR 


-.3 


-.3 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


+ .1 


+ .2 


+ .3 


+ .3 


APR 


.3 


-.4 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .3 


MAY 


-.2 


-.3 


-.3 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


.0 


+ .1 


JUN 


-.1 


-.2 


-.2 


-.3 


.3 


-.4 


-.3 


-.3 


-.3 


-.2 


-.1 


.0 


JUL 


+ .1 


.0 


-.1 


-.2 


-.2 


-.3 


-.3 


-.3 


-.3 


-.3 


-.2 


-.2 


AUG 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.1 


-.2 


-.2 


-.3 


-.3 


-.3 


-.3 


SEP 


+ .3 


+ .3 


+ .2 


+ .2 


+ .1 


+ .1 


.0 


-.1 


-.2 


-.2 


-.3 


.3 


OCT 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


NOV 


+ .2 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+.3 


+ .3 


+ .2 


+ .1 


.0 


-.1 


DEC 


+ .1 


+ .2 


+ .3 


+ .4 


+ .4 


+ .5 


+ .5 


+ .4 


+ .3 


+ .2 


+ .1 


.0 


Az 


imuth o 


f Polar 


is = (b 
C 


+ b 1 
OS (Lat 


+ b 2 > 
itude) 
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Table 12b. To determine azimuth from Polaris, 1994 - continued 





12 h 


13 h 


14 h 


15 H 


16 h 


17" 


18 h 


!9 h 


20 h 


21 h 


22 h 


23 h 


LST 


























b„ 


b„ 


b„ 


b„ 


b„ 


b„ 


b„ 


b A 


b„ 


b rt 


b„ 


b rt 








































Minutes 





























-26.9 


-16.6 


- 5.2 


+ 6.5 


+17.8 


+27.9 


+36.2 


+42.1 


+45.2 


+45.2 


+42.1 


+36.1 


3 


26.4 


16.0 


4.6 


7.1 


18.4 


28.4 


36.6 


42.4 


45.3 


45.1 


41.9 


35.7 


6 


25.9 


15.5 


4.0 


7.7 


18.9 


28.9 


36.9 


42.6 


45.4 


45.0 


41.7 


35.4 


9 


25.4 


14.9 


3.4 


8.3 


19.4 


29.3 


37.3 


42.8 


45.4 


45.0 


41.4 


35.0 


12 


24.9 


14.4 


2.9 


8.8 


20.0 


29.8 


37.6 


43.0 


45.5 


44.8 


41.1 


34.6 


15 


-24.4 


-13.8 


- 2.3 


+ 9.4 


+20.5 


+30.2 


+38.0 


+43.2 


+45.5 


+44.7 


+40.9 


+34.2 


18 


23.9 


13.2 


1.7 


10.0 


21.0 


30.7 


38.3 


43.4 


45.5 


44.6 


40.6 


33.8 


21 


23.4 


12.7 


1.1 


10.6 


21.5 


31.1 


38.6 


43.5 


45.6 


44.5 


40.3 


33.4 


24 


22.9 


12.1 


- 0.5 


11.1 


22.0 


31.5 


38.9 


43.7 


45.6 


44.4 


40.1 


33.0 


27 


22.4 


11.5 


+ 0.1 


11.7 


22.6 


31.9 


39.2 


43.9 


45.6 


44.2 


39.8 


32.5 


30 


-21.9 


-11.0 


+ 0.7 


+ 12.3 


+23.1 


+32.4 


+39.5 


+44.0 


+45.6 


+44.1 


+39.5 


+32.1 


33 


21.4 


10.4 


1.3 


12.8 


23.6 


32.8 


39.8 


44.2 


45.6 


43.9 


39.2 


31.7 


36 


20.9 


9.8 


1.8 


13.4 


24.1 


33.2 


40.1 


44.3 


45.6 


43.7 


38.8 


31.3 


39 


20.3 


9.3 


2.4 


14.0 


24.6 


33.6 


40.4 


44.5 


45.6 


43.6 


38.5 


30.8 


42 


19.8 


8.7 


3.0 


14.5 


25.1 


34.0 


40.6 


44.6 


45.5 


43.4 


38.2 


30.4 


45 


-19.3 


- 8.1 


+ 3.6 


+15.1 


+25.6 


+34.4 


+40.9 


+44.7 


+45.5 


+43.2 


+37.9 


+29.9 


48 


18.7 


7.5 


4.2 


15.6 


26.0 


34.8 


41.2 


44.8 


45.5 


43.0 


37.5 


29.5 


51 


18.2 


6.9 


4.8 


16.2 


26.5 


35.1 


41.4 


44.9 


45.4 


42.8 


37.2 


29.0 


54 


17.7 


6.4 


5.4 


16.7 


27.0 


35.5 


41.7 


45.0 


45.4 


42.6 


36.8 


28.5 


57 


17.1 


5.8 


5.9 


17.3 


27.5 


35.9 


41.9 


45.1 


45.3 


42.4 


36.5 


28.0 


60 


-16.6 


- 5.2 


+ 6.5 


+17.8 


+27.9 


+36.2 


+42.1 


+45.2 


+45.2 


+42.1 


+36.1 


+27.6 


LATITUDE 


b 4 


b„ 


b 4 


b„ 


b„ 


b„ 


b. 


b„ 


b„ 


b„ 


b„ 


b, 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


Degrees 





























-.3 


.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.3 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


40 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


+ .1 


+ .1 


.0 


.0 


.0 


.0 


-.1 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+ .1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+.1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


+ .1 


+ .1 


.0 


.0 


-.1 


-.1 


-.2 


-.2 


-.2 


-.2 


-.2 


-.2 


FEB 


+ .3 


+ .2 


+ .2 


+ .1 


.0 


.0 


-.1 


-.2 


-.2 


-.3 


-.3 


-.3 


MAR 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.1 


-.2 


-.3 


-.3 


APR 


+ .3 


+ .4 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.3 


MAY 


+ .2 


+ .3 


+ .3 


+ .4 


+ .4 


+ .3 


+.3 


+ .2 


+.1 


.0 


.0 


-.1 


JUN 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .4 


+ .3 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


JUL 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .2 


AUG 


-.2 


.2 


-.1 


.0 


+ .1 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .3 


+ .3 


SEP 


-.3 


.3 


-.2 


-.2 


-.1 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


OCT 


.3 


-.3 


-.3 


-.3 


-.3 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


NOV 


-.2 


-.3 


-.4 


-.4 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


DEC 


-.1 


.2 


-.3 


-.4 


-.4 


-.5 


-.5 


-.4 


-.3 


-.2 


-.1 


.0 



Azimuth of Polaris = (b Q + b^ + b 2 > 
COS (Latitude) 
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Table 12c. To determine azimuth from Polaris, 1995 





o h 


1 h 


2 h 


3 h 


4 h 


5 h 


6 h 


7" 


8 h 


9 h 


10 


n" 


LST 


























b„ 


b n 


b A 


b n 


b A 


b n 


b A 


b ft 


b ft 


b ft 


b„ 


b rt 








































Minutes 





























+27.6 


+17.2 


+ 5.5 


- 6.5 


-18.0 


-28.3 


-36,6 


-42.3 


-45,1 


-44,8 


-41,4 


-35,3 


3 


27.1 


16.6 


5.0 


7.1 


18.6 


28.7 


36.9 


42.5 


45.1 


44.7 


41.2 


34.9 


,6 


26.6 


16.0 


4.4 


7.7 


19.1 


29.2 


37.2 


42.7 


45.2 


44.6 


40.9 


34.6 


9 


26.1 


15.5 


3.8 


8.2 


19.7 


29.7 


37.6 


42.9 


45.2 


44.4 


40.7 


34.2 


12 


25.6 


14.9 


3,2 


8.8 


20.2 


30.1 


37.9 


43.1 


45,2 


44.3 


40.4 


33.8 


15 


+25.1 


+14.3 


+ 2.5 


- 9.4 


-20.7 


-30.6 


-38.2 


-43.3 


-45.3 


-44.2 


-40.1 


-33.4 


18 


24.6 


13.8 


1.9 


10.0 


21.3 


31.0 


38.6 


43.4 


45.3 


44.1 


39.9 


33.0 


21 


24.1 


13.2 


1.3 


10.6 


21.8 


31.4 


38.9 


43.6 


45.3 


43.9 


39.6 


32.6 


24 


23.6 


12.6 


0.7 


11.2 


22.3 


31.9 


39.2 


43.7 


45.3 


43.8 


39.3 


32.2 


27 


23.1 


12.0 


0.1 


11.8 


22.8 


32.3 


39.5 


43.9 


45.3 


43.6 


39.0 


31.8 


30 


+22.6 


+11.5 


- 0.5 


-12.3 


-23.4 


-32.7 


-39.8 


-44.0 


-45.3 


-43.5 


-38.7 


-31.4 


33 


22.0 


10.9 


1.1 


12.9 


23.9 


33.1 


40.0 


44.2 


45.3 


43.3 


38.4 


30.9 


36 


21.5 


10.3 


1.7 


13.5 


24.4 


33.5 


40.3 


44.3 


45.2 


43.1 


38.1 


30.5 


39 


21.0 


9.7 


2.3 


14.1 


24.9 


33.9 


40.6 


44.4 


45.2 


42.9 


37.7 


30.1 


42 


20.4 


9.1 


2.9 


14.6 


25.4 


34.3 


40.8 


44.5 


45.2 


42.7 


37.4 


29.6 


45 


+19.9 


+ 8.5 


- 3.5 


-15.2 


-25.9 


-34.7 


-41.1 


-44.6 


-45.1 


-42.5 


-37.1 


-29.2 


48 


19.4 


7.9 


4.1 


15.8 


26.4 


35.1 


41.4 


44.7 


45.1 


42.3 


36.7 


28.7 


51 


18.8 


7.3 


4.7 


16.3 


26.9 


35.5 


41.6 


44.8 


45.0 


42.1 


36.4 


28.3 


54 


18.3 


6.7 


5.3 


16.9 


27.3 


35.8 


41.8 


44.9 


44.9 


41.9 


36.0 


27.8 


57 


17.7 


6.1 


5.9 


17.5 


27.8 


36.2 


42.1 


45.0 


44.8 


41.7 


35.7 


27.3 


60 


+17.2 


+ 5.5 


- 6.5 


-18.0 


-28.3 


-36.6 


-42.3 


-45.1 


-44.8 


-41.4 


-35.3 


-26.9 


LATITUDE 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+.2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


% 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+ .1 


.0 


= .1 


-.1 


-.1 


.0 


.0 


.0 


.0 


+ .1 


+ .1 


.0 


.0 


.0 


.0 


-.1 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+.1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+.1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+.1 


+ .2 


62 


+.2 


+.1 


.0 


-.1 


-.2 


.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


+ .1 


+.1 


+ .1 


+ .1 


+ .1 


FEB 


-.2 


-.2 


-.2 


-.1 


-.1 


.0 


.0 


+ .1 


+ .2 


+ .2 


+.2 


+ .2 


MAR 


-.3 


-.3 


-.3 


-.3 


-.2 


-.2 


-.1 


.0 


+.1 


+ .1 


+ .2 


+ .3 


APR 


-.3 


-.3 


-.4 


-.4 


-.4 


-.3 


-.2 


-.2 


-.1 


.0 


+ .1 


+.2 


MAY 


-.2 


-.3 


-.3 


-.4 


-.4 


-.4 


-.4 


.3 


-.2 


-.1 


.0 


+ .1 


JUN 


.0 


-.1 


-.2 


-.3 


-.4 


-.4 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


JUL 


+ .1 


.0 


-.1 


-.2 


-.3 


-.3 


-.4 


-.4 


-.4 


.3 


-.3 


-.2 


AUG 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.3 


-.3 


-.3 


-.4 


-.3 


-.3 


SEP 


+ .3 


+ .3 


+.2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


.3 


-.3 


-.3 


OCT 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


-.3 


NOV 


+ .3 


+ .3 


+.4 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.2 


DEC 


+.1 


+ .2 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


., 


.0 



Azimuth of Polaris 



(b Q + b 1 + b 2 ) 
COS (Latitude) 



2-110 



FM 6-300 



Table 12c. To determine azimuth from Polaris, 1995 - continued 





12 h 


13 h 


H h 


15 h 


16 h 


17" 


18 h 


19 h 


20 h 


21 h 


22 h 


23 h 


LST 


























bu 


b„ 


tv 


h 


b rt 


h 


b„ 


b rt 


b rt 


b n 


b rt 


b n 








































Minutes 





























-26.9 


-16.7 


- 5.4 


+ 6.3 


+17.5 


+27.6 


+35.9 


+41.8 


+44.9 


+44.9 


+41.9 


+36.0 


3 


26.4 


16.1 


4.8 


6.8 


18.0 


28.1 


36.2 


42.0 


45.0 


44.9 


41.7 


35.6 


6 


25.9 


15.6 


4.2 


7.4 


18.6 


28.5 


36.6 


42.2 


45.0 


44.8 


41.5 


35.3 


9 


25.4 


15.0 


3.6 


8.0 


19.1 


29.0 


36.9 


42.4 


45.1 


44.7 


41.2 


34.9 


12 


25.0 


14.5 


3.1 


8.6 


19.6 


29.4 


37.3 


42.6 


45.1 


44.6 


41.0 


34.5 


15 


-24.5 


-13.9 


- 2.5 


+ 9.1 


+20.2 


+29.9 


+37.6 


+42.8 


+45.2 


+44.5 


+40.7 


+34.1 


18 


24.0 


13.4 


1.9 


9.7 


20.7 


30.3 


37.9 


43.0 


45.2 


44.4 


40.4 


33.7 


21 


23.5 


12.8 


1-3 


10.3 


21.2 


30.7 


38.2 


43.2 


45.3 


44.2 


40.2 


33.3 


24 


23.0 


12.2 


0.7 


10.8 


21.7 


31.2 


38.5 


43.4 


45.3 


44.1 


39.9 


32.9 


27 


22.5 


11.7 


0.1 


11.4 


22.2 


31.6 


38.9 


43.5 


45.3 


44.0 


39.6 


32.5 


30 


-22.0 


-11.1 


+ 0.4 


+ 12.0 


+22.7 


+32.0 


+39.2 


+43.7 


+45.3 


+43.8 


+39.3 


+32.1 


33 


21.4 


10.5 


1.0 


12.5 


23.2 


32.4 


39.4 


43.9 


45.3 


43.7 


39.0 


31.6 


36 


20.9 


10.0 


1.6 


13.1 


23.7 


32.8 


39.7 


44.0 


45.3 


43.5 


38.7 


31.2 


39 


20.4 


9.4 


2.2 


13.7 


24.2 


33.2 


40.0 


44.1 


45.3 


43.3 


38.4 


30.8 


42 


19.9 


8.8 


2.8 


14.2 


24.7 


33.6 


40.3 


44.3 


45.3 


43.2 


38.1 


30.3 


45 


-19.4 


- 8.3 


+ 3.4 


+ 14.8 


+25.2 


+34.0 


+40.5 


+44.4 


+45.2 


+43.0 


+37.7 


+29.9 


48 


18.8 


7.7 


3.9 


15.3 


25.7 


34.4 


40.8 


44.5 


45.2 


42.8 


37.4 


29.4 


51 


18.3 


7.1 


4.5 


15.9 


26.2 


34.8 


41.1 


44.6 


45.1 


42.6 


37.1 


29.0 


54 


17.8 


6.5 


5.1 


16.4 


26.7 


35.1 


41.3 


44.7 


45.1 


42.4 


36.7 


28.5 


57 


17.2 


6.0 


5.7 


17.0 


27.1 


35.5 


41.5 


44.8 


45.0 


42.2 


36.4 


28.0 


60 


-16.7 


- 5.4 


+ 6.3 


+17.5 


+27.6 


+35.9 


+41.8 


+44.9 


+44.9 


+41.9 


+36.0 


+27.6 


LATITUDE 


b 1 


b 1 


b 1 


b i 


b 1 


b 1 


b 1 


b i 


b 1 


b i 


b 1 


b 1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+.2 


+ .1 


.0 


-.1 


-.2 


-.2 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


40 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


+ .1 


+ .1 


.0 


.0 


.0 


.0 


-.1 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+ .1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+ .1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+.3 


66 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


+ .1 


+ .1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


-.1 


-.1 


-.1 


-.1 


FEB 


+ .2 


+ .2 


+ .2 


+.1 


+ .1 


.0 


.0 


-.1 


-.2 


-.2 


-.2 


-.2 


MAR 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.1 


-.2 


-.3 


APR 


+ .3 


+ .3 


+ .4 


+ .4 


+ .4 


+ .3 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


MAY 


+ .2 


+ .3 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .2 


+ .1 


.0 


-.1 


JUN 


.0 


+ .1 


+ .2 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+.3 


+.3 


+ .2 


+ .1 


JUL 


-.1 


.0 


+ .1 


+ .2 


+ .3 


+ .3 


+ .4 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


AUG 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .3 


+ .3 


+ .3 


+ .4 


+ .3 


+ .3 


SEP 


-.3 


-.3 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .3 


OCT 


.3 


-.3 


-.3 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


NOV 


-.3 


-.3 


-.4 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


+ .2 


DEC 


-.1 


-.2 


-.3 


-.4 


-.4 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 



Azimuth of Polaris = (b Q + b- + b-) 
COS (Latitude) 



2-111 



FM 6-300 



Table 12d. To determine azimuth from Polaris, 1996 





o h 


1 h 


2 h 


3 h 


4 h 


5 h 


6 h 


7 h 


8 h 


9 h 


io h 


11 h 


LST 


























b rt 


b A 


b rt 


b„ 


b A 


b„ 


b A 


b A 


b rt 


b„ 


b A 


b„ 








































Minutes 





























+27.6 


+17.3 


+ 5.7 


- 6.2 


-17.7 


=28.0 


=36.3 


-42.0 


-44.8 


-44.6 


-41.3 


=35.3 


3 


27.1 


16.7 


5.1 


6.8 


18.3 


28.5 


36.6 


42.2 


44.9 


44.5 


41.1 


34.9 


6 


26.6 


16.2 


4.5 


7.4 


18.8 


28.9 


37.0 


42.4 


44.9 


44.4 


40.8 


34.5 


9 


26.2 


15.6 


3.9 


8.0 


19.4 


29.4 


37.3 


42.6 


45.0 


44.3 


40.6 


34.2 


12 


25.7 


15.0 


3.3 


8.6 


19.9 


29.8 


37.6 


42.8 


45.0 


44.2 


40.3 


33.8 


15 


+25.2 


+14.5 


+ 2.7 


- 9.2 


-20.5 


-30.3 


-38.0 


-43.0 


-45.1 


-44.0 


-40.1 


-33.4 


18 


24.7 


13.9 


2.1 


9.8 


21.0 


30.7 


38.3 


43.2 


45.1 


43.9 


39.8 


33.0 


21 


24.2 


13.3 


1.5 


10,4 


21.5 


31,1 


38.6 


43,3 


45.1 


43.8 


39.5 


32.6 


24 


23.7 


12.8 


0.9 


10.9 


22.0 


31.6 


38.9 


43.5 


45.1 


43.6 


39.2 


32.2 


27 


23.2 


12.2 


0.3 


11.5 


22.6 


32.0 


39.2 


43.7 


45.1 


43.5 


38.9 


31.8 


30 


+22.6 


+ 11.6 


- 0.3 


-12.1 


-23.1 


-32.4 


-39.5 


-43.8 


-45.1 


-43.3 


-38.6 


-31.4 


33 


22.1 


11.0 


0.9 


12.7 


23.6 


32.8 


39.8 


43.9 


45.1 


43.2 


38.3 


30.9 


36 


21.6 


10.4 


1.5 


13.2 


24.1 


33.2 


40.0 


44.1 


45.1 


43.0 


38.0 


30.5 


39 


21.1 


9.9 


2.1 


13.8 


24.6 


33.6 


40.3 


44.2 


45.0 


42.8 


37.7 


30.1 


42 


20.5 


9.3 


2.6 


14.4 


25.1 


34.0 


40.6 


44.3 


45.0 


42.6 


37.4 


29.6 


45 


+20.0 


+ 8.7 


- 3.2 


-14.9 


-25.6 


-34.4 


-40.8 


-44.4 


-44.9 


-42.4 


-37.0 


-29.2 


48 


19.5 


8.1 


3.8 


15.5 


26.1 


34.8 


41.1 


44.5 


44.9 


42.2 


36.7 


28.8 


51 


18.9 


7.5 


4.4 


16.1 


26.6 


35.2 


41.3 


44.6 


44.8 


42.0 


36.4 


28.3 


54 


18.4 


6.9 


5.0 


16.6 


27.0 


35.5 


41.6 


44.7 


44.7 


41.8 


36.0 


27.8 


57 


17.8 


6.3 


5.6 


17.2 


27.5 


35.9 


41.8 


44.8 


44.7 


41.6 


35.6 


27.4 


60 


+17.3 


+ 5.7 


- 6.2 


-17.7 


-28.0 


-36.3 


-42.0 


-44.8 


-44.6 


-41.3 


-35.3 


-26.9 


LATITUDE 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+.2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+.3 


+ .3 


+ .3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


40 


= .1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


.0 


+ .1 


.0 


.0 


.0 


.0 


.0 


-J 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+ .1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+ .1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


.2 


-.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+.2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


-.1 


-.1 


.0 


.0 


+ .1 


+ .1 


+ .1 


+.2 


+ .2 


+.2 


+ .2 


+ .1 


FEB 


-.2 


-.2 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


+ .2 


+ .2 


+ .2 


MAR 


.3 


-.3 


-.3 


-.3 


-.2 


-.1 


-.1 


.0 


+.1 


+ .2 


+ .2 


+ .3 


APR 


.3 


-.3 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


.0 


+ .1 


+ .2 


MAY 


-.2 


-.3 


-.3 


-.4 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


JUN 


.0 


-.1 


-.2 


-.3 


-.4 


-.4 


-.4 


-.4 


-.3 


-.2 


-.2 


-.1 


JUL 


+ .1 


.0 


-.1 


-.2 


-.2 


-.3 


-.3 


-.4 


-.4 


.3 


-.3 


-.2 


AUG 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


-.3 


.3 


-.3 


-.3 


-.3 


SEP 


+ .3 


+ .3 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.1 


.2 


-.3 


-.3 


-.3 


OCT 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


.0 


-.1 


-.2 


-.3 


NOV 


+ .3 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.2 


DEC 


+ .1 


+ .2 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .2 


+.1 


.0 



Azimuth of Polaris =* (b Q + b- + b-) 



COS (Latitude) 



2-112 



FM 6-300 



Table 12d. To determine azimuth from Polaris, 1996 - continued 





12 h 


13 h 


14 h 


15 h 


!6 h 


it* 


18 h 


19 h 


20 h 


2,* 


22* 


23 h 


UST 


























b A 


b A 


b A 


b A 


b A 


b A 


b A 


b A 


b A 


b A 


b A 


b A 








































Minutes 





























-26.9 


-16.8 


- 5*6 


+ 6.0 


+17.2 


+27.3 


+35.6 


+41.5 


+44.7 


+44.8 


+41.8 


+36.0 


3 


26.4 


16.2 


5.0 


6.6 


17.8 


27.8 


35.9 


41.7 


44.7 


44.7 


41.6 


35.6 


6 


26.0 


15.7 


4.4 


7.2 


18.3 


28.2 


36.3 


42.0 


44.8 


44.6 


41.4 


35.2 


9 


25.5 


15.2 


3.8 


7.8 


18.8 


28.7 


36.6 


42.2 


44.9 


44.5 


41.1 


34.9 


12 


25.0 


14.6 


3.2 


8,3 


19.4 


29.1 


37.0 


42.4 


44.9 


44.4 


40.9 


34.5 


15 


-24.5 


-14.0 


- 2.7 


+ 8.9 


+19.9 


+29.6 


+37.3 


+42.6 


+45.0 


+44.3 


+40.6 


+34.1 


18 


24.0 


13.5 


2.1 


9.5 


20.4 


30.0 


37,6 


42.8 


45.0 


44.2 


40.4 


33.7 


21 


23.5 


12.9 


1.5 


10.0 


20.9 


30.4 


38.0 


42.9 


45.1 


44.1 


40.1 


33.3 


24 


23.0 


12.4 


0.9 


10,6 


21.4 


30.9 


38.3 


43.1 


45.1 


44.0 


39.8 


32.9 


27 


22.5 


11.8 


0.3 


11.2 


22.0 


31.3 


38.6 


43.3 


45.1 


43.8 


39.5 


32.5 


30 


-22.0 


-11.3 


+ 0.2 


+11.7 


+22.5 


+31.7 


+38.9 


+43.5 


+45.1 


+43.7 


+39.2 


+32.1 


33 


21.5 


10.7 


0.8 


12.3 


23.0 


32.1 


39,2 


43.6 


45.1 


43.5 


38.9 


31.6 


36 


21.0 


10.1 


1.4 


12.9 


23.5 


32.5 


39.5 


43.8 


45.1 


43.4 


38.6 


31.2 


39 


20.5 


9.6 


2.0 


13.4 


24.0 


32.9 


39.7 


43.9 


45.1 


43.2 


38.3 


30.8 


42 


20.0 


9.0 


2.6 


14,0 


24.4 


33.3 


40.0 


44.0 


45.1 


43.0 


38.0 


30.3 


45 


-19.4 


- 8.4 


+ 3.1 


+14,5 


+24.9 


+33.7 


+40.3 


+44.1 


+45.0 


+42.8 


+37.7 


+29.9 


48 


18.9 


7.9 


3.7 


15.1 


25.4 


34.1 


40.5 


44.3 


45.0 


42.7 


37.4 


29-4 


51 


18.4 


7.3 


4.3 


15.6 


25,9 


34.5 


40.8 


44.4 


45.0 


42.5 


37.0 


29.0 


54 


17.9 


6.7 


4.9 


16.2 


26.4 


34.9 


41.0 


44.5 


44.9 


42,3 


36.7 


28.5 


57 


17.3 


6.1 


5.5 


16.7 


26.8 


35.2 


41.3 


44.6 


44.8 


42.0 


36.3 


28.1 


60 


-16.8 


- 5.6 


+ 6.0 


+17.2 


+27.3 


+35.6 


+41.5 


+44.7 


+44.8 


+41.8 


+36.0 


+27.6 


LATITUDE 


b 1 


b 1 


b i 


b i 


b ! 


b 1 


b i 


b i 


b i 


b i 


b i 


b 1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .4 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.4 


10 


-.3 


-.1 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.2 


-.3 


-.3 


20 


.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


40 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


,0 


+ .1 


.0 


.0 


.0 


.0 


.0 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


-0 


55 


+ .1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


,0 


+ .1 


+ .1 


60 


+ .1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+.3 


+.2 


.0 


-.2 


-.3 


-.3 


.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


+ .1 


+ .1 


.0 


.0 


-.1 


-.1 


-.1 


-.2 


-.2 


-.2 


-.2 


-.1 


FEB 


+ .2 


+ .2 


+ .2 


+ .1 


+ ,1 


.0 


-.1 


-.1 


-.2 


-.2 


-.2 


-.2 


MAR 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+ .1 


+ .1 


.0 


-.1 


-.2 


-.2 


-.3 


APR 


+ .3 


+ .3 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


.0 


-.1 


-.2 


MAY 


+ .2 


+ .3 


+ .3 


+ .4 


+,4 


+ .4 


+ .3 


+ .3 


+ .2 


+.1 


.0 


-.1 


JUN 


.0 


+ .1 


+ .2 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .2 


+ .2 


+ .1 


JUL 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


AUG 


-.2 


.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


SEP 


-.3 


-.3 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .1 


+ .2 


+ .3 


+ .3 


+ .3 


OCT 


-.3 


-.3 


.3 


.3 


-.3 


-.2 


-.1 


,0 


.0 


+ .1 


+.2 


+.3 


NOV 


-.3 


-.3 


-.4 


-.4 


-.4 


-.4 


-.3 


-.2 


-.1 


.0 


+ .1 


+ .2 


DEC 


-.1 


-.2 


-.3 


-.4 


-.4 


-.4 


-.4 


-.4 


.3 


-.2 


-.1 


.0 



Azimuth of Polaris = (b A + b, + bp) 



COS (Latitude) 
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Table 


12e. 


To determine a 


zimuth from Polaris, 


1997 








o h 


1 h 


2 h 


3 h 


4 h 


5 h 


6 h 


7 h 


8 h 


9 h 


10 h 


n h 


LST 


























b„ 


b„ 


b„ 


b A 


b„ 


b A 


b„ 


b A 


b„ 


b A 


b„ 


b„ 








































Minutes 





























+27.6 


+17.4 


+ 5.9 


- 6.0 


-17.5 


-27.7 


-36.0 


-41.8 


-44.6 


-44.4 


-41.2 


-35.2 


3 


27.2 


16.8 


5.3 


6.6 


18.0 


28.2 


36.3 


42.0 


44.7 


44.3 


41.0 


34.9 


6 


26.7 


16.3 


4.7 


7.2 


18.6 


28.6 


36.7 


42.2 


44.7 


44.2 


40.7 


34.5 


9 


26.2 


15.7 


4.1 


7.8 


19.1 


29.1 


37.0 


42.4 


44.8 


44.1 


40.5 


34.1 


12 


25.7 


15.2 


3.5 


8.4 


19.7 


29.5 


37.4 


42.6 


44.8 


44.0 


40.2 


33.8 


15 


+25.2 


+14.6 


+ 2.9 


- 9.0 


-20.2 


-30.0 


-37.7 


-42.7 


-44.9 


-43.9 


-40.0 


-33.4 


18 


24.7 


14.0 


2.3 


9.5 


20.7 


30.4 


38.0 


42.9 


44.9 


43.8 


39.7 


33.0 


21 


24.2 


13.5 


1.7 


10.1 


21.2 


30.9 


38.3 


43.1 


44.9 


43.6 


39.4 


32.6 


24 


23.7 


12.9 


1.1 


10.7 


21.8 


31.3 


38.6 


43.3 


44.9 


43.5 


39.1 


32.2 


27 


23.2 


12.3 


0.5 


11.3 


22.3 


31.7 


38.9 


43.4 


44.9 


43.3 


38.8 


31.8 


30 


+22.7 


+11.7 


- 0.1 


-11.9 


-22.8 


-32.1 


-39.2 


-43.6 


-44.9 


-43.2 


-38.6 


-31.4 


33 


22.2 


11.2 


0.7 


12.4 


23.3 


32.6 


39.5 


43.7 


44.9 


43.0 


38.2 


30.9 


36 


21.7 


10.6 


1.3 


13.0 


23.8 


33.0 


39.8 


43.8 


44.9 


42.8 


37.9 


30.5 


39 


21.1 


10.0 


1.8 


13.6 


24.3 


33.4 


40.1 


44.0 


44.8 


42.7 


37.6 


30.1 


42 


20.6 


9.4 


2.4 


14.1 


24.8 


33.8 


40.3 


44.1 


44.8 


42.5 


37.3 


29.7 


45 


+20.1 


+ 8.8 


- 3.0 


-14.7 


-25.3 


-34.1 


-40.6 


-44.2 


-44.8 


-42.3 


-37.0 


-29.2 


48 


19.5 


8.2 


3.6 


15.3 


25.8 


34.5 


40.8 


44.3 


44.7 


42.1 


36.6 


28.8 


51 


19.0 


7.7 


4.2 


15.8 


26.3 


34.9 


41.1 


44.4 


44.6 


41.9 


36.3 


28.3 


54 


18.5 


7.1 


4.8 


16.4 


26.8 


35.3 


41.3 


44.5 


44.6 


41.7 


36.0 


27.9 


57 


17.9 


6.5 


5.4 


16.9 


27.2 


35.6 


41.5 


44.5 


44.5 


41.4 


35.6 


27.4 


60 


+17.4 


+ 5.9 


- 6.0 


-17.5 


-27.7 


-36.0 


-41.8 


-44.6 


-44.4 


-41.2 


-35.2 


-26.9 


LATITUDE 


b. 


b„ 


b„ 


b. 


b„ 


b„ 


b 4 


b„ 


b A 


b. 


b« 


b. 




1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


Degrees 





























-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


10 


-.3 


-.1 


.0 


+ .1 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.1 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


.2 


40 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


.0 


+ .1 


.0 


.0 


.0 


.0 


.0 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+.1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+.1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+ .2 


+ .3 


66 


+ .3 


+ .2 


.0 


-.2 


.3 


-.3 


-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b n 


b^ 


b 


b n 


b^ 


b n 


b 


b„ 


b n 


b n 


b 


b, 




2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


JAN 


-.1 


-.1 


.0 


.0 


+ .1 


+ .1 


+ .2 


+ .2 


+ .2 


+ .2 


+ .2 


+ .1 


FEB 


-.2 


-.2 


-.2 


-.1 


.0 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .3 


+ .3 


MAR 


-.3 


-.3 


-.3 


-.3 


-.2 


-.1 


.0 


.0 


+ .1 


+ .2 


+ .3 


+ .3 


APR 


-.3 


-.3 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


MAY 


-.2 


-.3 


-.3 


-.4 


-.4 


-.4 


-.3 


-.2 


-.2 


-.1 


.0 


+ .1 


JUN 


-.1 


-.2 


-.2 


-.3 


-.3 


-.4 


-.4 


-.3 


-.3 


-.2 


-.1 


.0 


JUL 


+ .1 


.0 


-.1 


-.2 


.2 


-.3 


-.3 


.3 


.3 


.3 


-.2 


.2 


AUG 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.1 


-.2 


-.2 


-.3 


-.3 


-.3 


-.3 


SEP 


+ .3 


+ .3 


+ .2 


+ .2 


+ .1 


.0 


.0 


-.1 


-.2 


-.2 


-.3 


-.3 


OCT 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


+ .2 


+.2 


+ .1 


.0 


-.1 


-.2 


-.2 


NOV 


+ .2 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


-.1 


DEC 


+ .1 


+ .2 


+ .3 


+ .4 


+ .4 


+ .4 


+ .4 


+ .4 


+ .3 


+ .2 


+ .1 


.0 


Az 


imuth c 


f Polar 


is = (b 
C 


+ b 1 
OS (Lat 


+ b 2 > 

itude) 
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Table 12e. To determine azimuth from Polaris, 1997 - continued 



1ST 


12 h 


13 h 


14 h 


B h 


16 h 


it" 


18 h 


19 h 


20 h 


21 h 


22 


23 h 


h 


b„ 


b„ 


h 


b„ 


b rt 


K 


h 


h 


b„ 


b A 


b A 








































Minutes 





























-26.9 


-16.9 


- 5.7 


+ 5.8 


+17.0 


+27.0 


+35.3 


+41.3 


+44.4 


+44.6 


+41.7 


+35,9 


3 


26.5 


16.3 


5.1 


6.4 


17.5 


27.5 


35.7 


41.5 


44.5 


44.5 


41.5 


35.6 


6 


26.0 


15.8 


4.6 


7.0 


18.1 


28.0 


36.0 


41.7 


44.6 


44.4 


41.3 


35.2 


9 


25.5 


15.3 


4.0 


7.5 


18.6 


28.4 


36.4 


41.9 


44.7 


44.4 


41.0 


34.8 


12 


25.1 


14.7 


3.4 


8.1 


19.1 


28.9 


36.7 


42.1 


44.7 


44.3 


40.8 


34.4 


15 


-24.6 


-14.2 


- 2.8 


+ 8.7 


+19.6 


+29.3 


+37.0 


+42.3 


+44.8 


+44.2 


+40.5 


+34.1 


18 


24.1 


13.6 


2.3 


9.2 


20.2 


29.7 


37.4 


42.5 


44.8 


44.0 


40.3 


33.7 


21 


23.6 


13.1 


1.7 


9.8 


20.7 


30.2 


37.7 


42.7 


44.8 


43.9 


40.0 


33.3 


24 


23.1 


12.5 


1.1 


10.4 


21.2 


30.6 


38.0 


42.9 


44.9 


43.8 


39.7 


32.9 


27 


22.6 


11.9 


0.5 


10.9 


21.7 


31.0 


38.3 


43.0 


44.9 


43.7 


39.4 


32.5 


30 


-22.1 


-11.4 


+ 0.1 


+ 11.5 


+22.2 


+31.4 


+38.6 


+43.2 


+44.9 


+43.5 


+39.2 


+32.1 


33 


21.6 


10.8 


0.6 


12.1 


22.7 


31.9 


38.9 


43.4 


44.9 


43.4 


38.9 


31.6 


36 


21.1 


10.3 


1.2 


12.6 


23.2 


32.3 


39.2 


43.5 


44.9 


43.2 


38.6 


31.2 


39 


20.6 


9.7 


1.8 


13.2 


23.7 


32.7 


39.5 


43.7 


44.9 


43.1 


38.3 


30.8 


42 


20.1 


9.1 


2.4 


13.7 


24.2 


33.1 


39.8 


43.8 


44.9 


42.9 


37.9 


30.3 


45 


-19.5 


- 8.6 


+ 2.9 


+ 14.3 


+24.7 


+33.4 


+40.0 


+43.9 


+44.8 


+42.7 


+37.6 


+29.9 


48 


19.0 


8.0 


3.5 


14.8 


25.2 


33.8 


40.3 


44.0 


44.8 


42.5 


37.3 


29.5 


51 


18.5 


7.4 


4.1 


15.4 


25.6 


34.2 


40.5 


44.1 


44.8 


42.3 


37.0 


29.0 


54 


18.0 


6.9 


4.7 


15.9 


26.1 


34.6 


40.8 


44.2 


44.7 


42.1 


36.6 


28.6 


57 


17.4 


6.3 


5.3 


16.5 


26.6 


35.0 


41.0 


44.3 


44.7 


41.9 


36.3 


28.1 


60 


-16.9 


- 5.7 


+ 5.8 


+17.0 


+27.0 


+35.3 


+41.3 


+44.4 


+44.6 


+41.7 


+35.9 


+27.6 


LATITUDE 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


b 1 


Degrees 





























.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


10 


-.3 


-.1 


.0 


+ .1 


+ .3 


+ .3 


+ .3 


+ .1 


.0 


-.1 


-.3 


-.3 


20 


-.2 


-.1 


.0 


+ .1 


+ .2 


+.2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


30 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


40 


-.1 


-.1 


.0 


+ .1 


+ .1 


+ .1 


+ .1 


+ .1 


.0 


-.1 


-.1 


-.1 


45 


.0 


.0 


.0 


.0 


.0 


+ .1 


.0 


.0 


.0 


.0 


.0 


-.1 


50 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


.0 


55 


+ .1 


.0 


.0 


.0 


-.1 


-.1 


-.1 


.0 


.0 


.0 


+ .1 


+ .1 


60 


+ .1 


+.1 


.0 


-.1 


-.1 


-.2 


-.1 


-.1 


.0 


+.1 


+ .1 


+ .2 


62 


+ .2 


+.1 


.0 


-.1 


-.2 


-.2 


-.2 


-.1 


.0 


+.1 


+.2 


+ .2 


64 


+ .2 


+.1 


.0 


-.1 


-.2 


-.3 


-.2 


-.1 


.0 


+.1 


+.2 


+ .3 


66 


+ .3 


+ .2 


.0 


-.2 


-.3 


-.3 


-.3 


-.2 


.0 


+ .2 


+ .3 


+ .3 


MONTH 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


b 2 


JAN 


+ .1 


+ .1 


.0 


.0 


-.1 


-.1 


-.2 


-.2 


-.2 


-.2 


-.2 


-.1 


FEB 


+ .2 


+ .2 


+ .2 


+.1 


.0 


.0 


-.1 


-.2 


-.2 


-.2 


-.3 


-.3 


MAR 


+ .3 


+.3 


+ .3 


+ .3 


+ .2 


+.1 


.0 


.0 


-.1 


-.2 


-.3 


-.3 


APR 


+ .3 


+ .3 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


-.1 


-.2 


-.2 


MAY 


+.2 


+ .3 


+ .3 


+ .4 


+ .4 


+ .4 


+.3 


+ .2 


+ .2 


+ .1 


.0 


-.1 


JUN 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .4 


+ .4 


+ .3 


+ .3 


+ .2 


+ .1 


.0 


JUL 


-.1 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .3 


+ .3 


+ .3 


+.2 


+ .2 


AUG 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


+ .3 


+ .3 


SEP 


-.3 


-.3 


-.2 


-.2 


-.1 


.0 


.0 


+ .1 


+ .2 


+ .2 


+ .3 


+ .3 


OCT 


-.3 


-.3 


-.3 


-.3 


-.3 


-.2 


-.2 


-.1 


.0 


+ .1 


+ .2 


+ .2 


NOV 


-.2 


.3 


-.4 


-.4 


-.4 


-.4 


-.3 


.3 


-.2 


-.1 


.0 


+ .1 


DEC 


-.1 


-.2 


-' 


-.4 


-.4 


-.4 


-.4 


-.4 


-.3 


-.2 


-.1 


.0 



Azimuth of Polaris = (b Q + b- + b-> 
COS (Latitude) 
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Table 13. Grid azimuth correction, simultaneous observation 



D 

METERS 
1000 -^ 

900 -| 

800 -E 



700 -= 



c 

SECONDS mils 
70"— _ 



60" 



— 0.30 nrf 



50"—- 



40" 



600 



500 



400 



30" 



0.20 nrf 



300 



— — £XAMf>jj£^ 



Note. 



200 — 



100 



J 



D - Perpendicular distance from flank 
station to a line representing 
azimuth from master station to sun 
or star. 

If D exceeds 1000 meters, a 
multiplier of 10, 100, etc. is used. 

H - Observed altitude from master 
station to sun or star. 

C - Correction to be applied to azimuth 
for master station to sun or star to 
obtain corrected azimuth from flank 
station to sun or star. 
Correction is plus if flank station is 
to the left of a line from the master 
station to sun or star, minus If to the 
right 

EXAMPLE: 

D -5000 meters 
H-40°30' (or 720 mils) 

With a strlght edge, line up 500 on D scale 
and 40° 30' (or 720 mils) on H scale. The 
correction C-13.8 (or 0.068 x 10-138 
seconds or 0.68 mils). In this case 500 is 
multiplied by 10 to make it 5000, so the 
correction tor azimuth from C scale must 
also be multiplied by 10. 
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